Pearl Millet Improvement Program by Thakur, R P et al.
Not for publication Progress Report 
PMPE/S 80-04 
Pearl Millet Improvement Program 
Pathology 
Report of 
Work on Ergot and Smut 
June 1979 to May 1980 
R.P. Thakur, V.P. Rao, K.V. Subba Rao and R.J. Williams 
ICRISAT 
International Crops Research Institute for the Semi-Arid Tro~ics 
ICRISAT l?atan.dheru P.O. 
Andhra Praamn India 502 324 
CONTENTS 
Page No . 
THE PEARL M I L L E T  PATHOLOGY ERGOT & SMUT TEAM v i  
ABSTRACT 1 
Ergot . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Smut . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Project M.Path-N2 . 1. Studies on the biology and 
epidemiology of ergot 
. . . . . . . . . . . . . . . . . . . . . . . . .  S W Q  3 
. . . . . . . . . . . . . . . . . . . . . .  Introduction 4 
. . . . . . . . . . . . . . . . .  Sclerot ia l  germination 4 
. . . . . . . .  Role of ascospore i n  ergot e,nideniolon. 7 
. . . . . . . . . . . . . . . .  Isolation of the pathogen 10 
Pathogenicity t e s t  . . . . . . . . . . . . . . . . . . .  11 
. . . . .  Xnvitro germination of macro-and micro conidia 12 
nroject M.Path-N2.2: Iflsntificaticm. development and 
u t i l i za t ion  of stable resistance t o  ergot 
S - r y  . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Introduction . . . . . . . . . . . . . . . . . . . . . .  16 
I n i t i a l  Screen . . . . . . . . . . . . . . . . . . . . .  17 
Gemplasm l ines  . . . . . . . . . . . . . . . . . . . . .  17 
Breeding materials . . . . . . . . . . . . . . . . . . .  17 
AdvancedScreen.. . . . . . . . . . . . . . . . . . .  18 
Advanced Screen A . . . . . . . . . . . . . . . . . . . .  19 
Advanced Screen 8 . . . . . . . . . . . . . . . . . . . .  19 
Advanced Screen C . . . . . . . . . . . . . . . . . . . .  19 
. . . . . . . . . . . . . . . . . . . .  Advanced Screen D 19 
. . . . . . . . . . . . . . . . . . . .  Advanced Screen E 19 
. . . . . . . . . . . . . . . . . . . . . . . . . .  PMEN 20 
Selfed and Sibbed entr ies  . . . . . . . . . . . . . . . .  20 
Page No . 
Dcvclopment of Ergot Resistance . . . . . . . . . . . . .  20 
IPMDRTP 'and Multiple Discase Resistance . . . . . . . . .  2 1  
Tho 1979 IPMEN . . . . . . . . . . . . . . . . . . . . .  2 1  
. . . . . . . . . . . . . . . . . . . .  9!kA\;7 1.979 IRMDMN 22 
The 1979 IPMSN . . . . . . . . . . . . . . . . . . . . .  22 
Utilization of Developed &sistanco S w m s  . . . . . . .  22 
Tables 1-25 . . . . . . . . . . . . . . . . . . . . . . .  24-45 
Project M .PathN 2.3 : Evaluation of alternative ergot 
control measures 
s- . . . . . . . . . . . . . . . . . . . . . . . . .  46 
fntrcduction . . . . . . . . . . . . . . . . . . . . . .  46 
The experiments and results . . . . . . . . . . . . . . .  46 
Tables 26-27 . . . . . . . . . . . . . . . . . . . . . .  48-49 
Project M.Path-N3.2 : Identification. developmsnt and 
utilization of atable smut resistance 
S m a r y . .  . . . . . . . . . . . . . . . . . . . . . . .  50 
. . . . . . . . . . . . . . . . . . . . .  ~ n i t i a l  Screen 50 
. . . . . . . . . . . . . . . . . . . . .  Advanced Screen 50 
. . . . . . . . . . . . . . . . . . . . .  The 1979 IPMSN 51 
. . . . . . . . . . . . .  Developient of smut resistance 5 1  
. . . . . . . . . . . . .  Utilizationof smut resistance 51 
. . . . . . . . . . . . . . . . . . . . . .  Introduction 51 
. . . . . . . . . . . . . . . .  Inoculum and inoculations 52 
. . . . . . . . . . . . . . . . . . . . .  ~ n i t i a l  screen 52 
. . . . . . . . . . . . . . . . . . . .  In i t i a l  Screen A 52 
. . . . . . . . . . . . . . . . . . . .  In i t i a l  Screen B 52 
. . . . . . . . . . . . . . . . . . . .  In i t i a l  Screen C 52 
. . . . . . . . . . . . . . .  ICRISAT Breeding materials 53 
iii 




F i g  .4 
Page No. 
Advanced Screen. . . . . . . . . . . . , . , . . . , . . 53 
pdvanced Screen A. . . . . . . . , , , , . , , , , . . , 53 
Ac'vrulccd ::croon 8 .  . . . . . . . . . , , , , . , . , . . 5.1 
Acivanccd Screen C. . . . . . . . . . , . . . . . . . . . 54 
P M S N , . . . . .  . . . .  , . . . . . . , .  , , , . , . .  54 
The 1379 IPMSN. . . . . . . . . . . . , , . , , , . . . . 54 
Development of smut resistance. . . . . . . . . . . . . . 54 
Utilizatiorr of smut resistance sources. . . . . . . . . . 55 
vari&le sizns 0': sc.'.erotia of CZavicepe f u e i f d e  Lov, 
compareci t o  pearl mi:.let seed s ize .  . . . . . . . . . . . 5 
S,+~-~ctu;e of sclcrotium of Claviceps ftrsifomrie LQV.. . . 5 
S t ~ x c t u r e  and formaticn of sc lerot ia  of Chvioepe 
fus i fomis  Lcv. . . . . . . . . . . . . . . . . . . . . . 8 
Structil,;.c ar.3 p!:&uctic n of perithecia, asci  and ascesporee 
09 CZzv:'s:po fxsifonnic LOV. . . . . . . . . . . . . . . 9 
. t~> .c t i l r c  ~ c l  ~anainatic I of macro-and microconidia of 
CZavicsp f t4c ljPomis LW. . . . . . . . . . . . . . . . . 13 
,. L::C;O~ i 1J :;:,JL. ' ~.c?actions~ -nd days t o  75 percent fluwering 
d,: 2 r , ~  ,. . 1.:2:,: AEri.cnn qempJ.lsm l ines during the 1979 rainy 
s c n s z l . .  . . . . , . . . , . . . . . . . . . . . . . . . 61 
Ei?c~ot s d :::i:n"Leactions, ; nd days t o  75 percent f lawering 
LL Waot African gozmplas I (Clement's group) ent r ier  
du..-ing t h o  1973 rainy soaso.1. . . . . . . . . . . . . , . 70 
Ergct and . r x t  reactions, ard days t o  75 percent flawering 
of 651. t'>y~:: Volta selection; i n  the i n i t i a l  screenings 
d~:dncr ti-e 1979 reiny season. . . . . . . . . . . . . . . 73 
Ergot rcncti.ons tiad dcys t o  75 percent flowering of 509 
broedir , .~ l ines i n  1 G  t r i a l s  (luring the 1979 rainy season 
a t  1CR':SAT Center. . . . . . . . . . . . . . . . . . . . 92 
Ergmi: reactions cnd days t o  75 percent flowering of 149 
entries i n  f ive A l l  India Coordinated Millet Improvement 
Project t r i a l s  a t  ICRISAT Center during the 1979 rainy 






X X V I I  . 
XXIX . 
X X X I I  . 
X X X I I I  . 
Ergot reactions and days t o  75 porcent flowering of 
29 F2 populations (between law susceptibles) during 
the 1979-80 post rainy season a t  ICRISAT C e n t e r ( ~ 4 D )  . . 
Ergot reactions and days t o  75 percent flowering of 
83 F4 l ines  (low x low susc.) during the 1979-80 post- 
. . . . . . . . .  rainy season a t  ICRISAT Center (G-3D) .  
Ergot reactions and days t o  75 percent flcrwering of 
31 Fq l ines  (DWC) during the 1979-80 post-rainy season 
a t  ICRISAT Center. . . . . . . . . . . . . . . . . . . .  
Ergot reactions and days t o  75 porcent flavoring of 
137 Fq l ines  (low susc. x agro. e l i t e )  during the 
. . .  1979-80 post rainy season a t  ICRISAT Center (G-3D) 
Ergot reactions and days t o  75 percent flowering of 
29 F4 progenies (BST-11) during the 1979-80 post rainy 
season a t  ICFUSAT Center (G-3D) . . . . . . . . . . . . .  
Ergot and downy mildew (DM) raactions, and days t o  
75 percent flowering of 220 Fg l ines  during tho 1979-80 
. . . . . . . . . .  post  rainy season a t  ICRISAT Center. 
Ergot reactions and days t o  75 percent flowering of 
620 F5 en t r i e s  during the 1979-80 post rainy season 
a t  ICRISAT Center (G-3D). . . . . . . . . . . . . . . . .  
Smut reactions and days t o  75 percent flowering of 
21 IPMAT-5 and 23 inbred en t r i e s  during the 1970 rainy 
season a t  Hiosar. . . . . . . . . . . . . . . . . . . . .  
Smut, downy mildew (DM) and r u s t  reactions, and days 
t o  75 percont flowering of 54 entry advanced smut 
screening-A during the 1979 rainy season a t  Hissar. ... 
S m t ,  downy mildew (DM) and rus t  reactions, and days t o  
75 percent flowering of 525 entry Advanced Smut Screen- 
ing-B during tho 1979 rainy season at Hissar. . . . . . .  
Smart reactions and days t o  75 percent flowering of 2 1 1  
entry Advanced Smut Screening4 during the 1979 rainy 
season a t  Hissar. . . . . . . . . . . . . . . . . . . .  
Smut reactions and days to 75 percent flowering of 32 
FZ progenies ( lcm x low susc.) during the 1979 rainy 
season a t  Hissar. . . . . . . . . . . . . . . . . . . .  
Smut reactions and days t o  75 percent flowering of 85 
F2 poptlations (law x law susc.) during the 1979 rainy 
season a t  Hisear. . . . . . . . . . . . . . . . . . . .  
Smut reactions and days t o  75 percent flawering of 50 P2 
lines (low x agro, e l i t e )  during the 1979 rainy season 
a t  xissar. . . . . . . . . . . . . . . . . . . . . . . .  
vi  
1. PEARL MILLET PATHOLOGY ERGOT & SMUT TEAM 
R . J .  W i l l i ~ s  
R.P. Thakur 
V.P. Rao 
K.V. Subba Rao 
P .  manta R a o  
Md. Azeez 
G.Ch.S. Raju 
T a h i r  A l i  Khan 
Sub -Program Leader 
P r o  joct Scientist 
Technical Assistant 
T e c h n i c a l  Assistant 
Fiold Assistant 
Field Assistant 
C l e r k m p i  st 
D r i v e r - G e n e r a l  Asfaistant 
This report encompasses the results  of the following four research 
projects on pearl millet ergot and smut during the 1979-30 period, 
1. M-Path-N2.1 (70) : Studies an the biology and 
epidemiology of ergot (81). 
2. M-Path~N2.2 (713) : Identification and uti l izat ion of 
stable resistance t o  ergot (DO), 
3 .  M-Path-N2.3 (70) : Evaluation of alternative ergot 
control measures (DO), 
and 4 ,  M-Path-N3.2 (78) : Identification and uti l izat ion of 
stable smut resistance (00). 
2 . 1  ERGOT 
A considerable amount of work was dare on tho biology and epide- 
miology of ergot which led t o  the refinement of the ergot screening tech- 
nique and t o  the possibility of ergot control through pollen management, 
Here we report our studies on the sexual and asexual stages of the ergot 
pathogen, CZavicepe fueifmis Loveless, and thei r  relat ive roles in  the 
disease epiderniolou. 
The ergot resistance screening act iv i t ies  were continued and large 
number of materials were screened during the rainy and the post-rainy 
seasons a t  the ICRISAT Center. Considerable progress was made in hvelop- 
ing ergot resistant  lines, High levels of ergot resistance was detected 
in  about 40 Pg lines, many of which are also resistant  t o  downy mildew 
and smut, These lines are being utilized i n  the breeding programs t o  
develop ergot resistant  hybrids and varieties. 
Ihe International Pearl Millet Ergot Nursery (IPMEN) was tested 
at 11 locations in  India and West Africa, and the results  have been 
reported separately (see the 1979 IPMEN report PMPE 8001). 
2 
The ~ v . a l u ~ t i o n  of the pos s ib i l i t i e s  f o r  control of ergot through 
pollen management has given encouraging resu l t s .  This control measure 
seems t o  be prac t ica l  md i s  probably economical a t  the  farmers' level.  
The smut resistance screening ac t i v i t i a s  continued a t  the ICRISAT- 
HAU farm a t  Hissar during the 1979 rainy season. Although the weather was 
not conducive fo r  high natural  smut incidence, successful screening was 
f ac i l i t a t ed  by a r t i f i c i a l  inoculation. Many l ines  with high levels of 
smut resis tance were ident i f ied.  
The 1979 International Pearl Millet Smut Nursery (IPMSN) was tested 
a t  four locations i n  West I\frica and India and l ines  with stOble smut 
resis tance have been ident i f ied (see the 1979 IPMSN report PMPS: 8001) . 
These l ines  are being u t i l i zed  i n  the breeding program t o  develop smut 
res i s tan t  hybrids and var ie t ies .  
The r e su l t s  of each project are reported separately i n  the follow- 
ing pages. 
ERGOT 
3 Project M-Path-NZ.l Studies on the biology and epidemiology of ergot 
3.1 Summary 
i )  - ergot sc le ro t ia  varied in  s ize  (6.05 mm x 1.75 m t o  3.55 mm x 
1.25 mm), surface texture (smooth t o  rough), compactness 
(compact t o  b r i t t l e  with cav i t ies ) ,  shineness (bright t o  dul l )  
and in color (brown t o  dark brown). 
i i )  - sc l e ro t i a l  germination was not related t o  sc le ro t ia l  s ize  nor 
t o  manner of placement i n  the so i l .  However, older sc le ro t ia  
(more than 1 y r  old) germinated e a r l i e r  (within 45 days) than 
freshly colloctod sc le ro t ia  ( less  than 6 months old). 
iii) - peri thecia ,  nsci,  and ascospores fram germinated sc le ro t ia  were 
examined carefully and were photographed. 
iv )  - ascospores from the germinated sc le ro t ia  were trapped on sticky 
s l ides .  
v) - in a f i e l d  experiment in the  1973 rainy season the positive role  
of ergot sc le ro t ia  i n  primary ergot infection was demonstrated. 
The hybrid ICH-105 planted with sc le ro t ia  developed ergot infe- 
c t ion e a r l i e r  than the  ICH-105 planted without sc le ro t ia  in  two 
isolat ion plots .  Many sc le ro t ia  germinated a t  the timo when 
flcuering ccnrmenced in  the hybrid. Supportive resu l t s  were 
obtained i n  a pot experiment. 
v i )  - the ergot poghogen, Cluuicepe fusifonis Loveless, w a s  success- 
f u l l y  cultured on Kirchofff s , monium c i t r a t e ,  and potato- 
dextrose-agar (PDA) media, both on semi-solid and broth media. 
Scanty mycelial growth with n m r o u s  macro- and few micro-conidia 
were observed on these media a t  25 C ,  Conidia produced on 
Kirchofffs medium were longer than those produced on m o n i m  
c i t r a t e  or  PDA. 
v i i )  - honeydew coniclia aerminated f a s t e r  than sclerotial-borne conidia - 
about 30% honeydew conidia geminatscl i n  24 h r  compared with 3% 
germination i n  sclerotiol-borne conidia a f t e r  120 h r  of incubation 
a t  25 C i n  s t e r i l e  d i s t i l l e d  water. Germination of s c l e r o t i a l -  
b o n e  conidia was influenced by concentrations of sucrose solut ion - 
5% sucrose solution produced 19%germination compared with 4% 
germination i n  1% sucrose solution a t  25 C. 
v i i i )  - inoculation with fresh honeydew conidial  swponsion produced more 
ergot (59% infection index) than sclerotial-borne conidia i n  5% 
sucrose solution (22% infection index). 
ix )  - the s ignif icant  interaction between ergot conidia and pearl  mi l le t  
pollen was fur ther  confirmed which led t o  the improvement of 
screening technique and poss ib i l i ty  of orgot control through 
pollen management (Thakur & Williams, 1980. Phytopathology 70:00-84) 
3.2 Introduction 
This project  w a s  i n i t i a t e d  i n  1976 and the progress was reviewed i n  
1970. Since then a great  deal of work has been done. We concentrated our 
e f f o r t s  i n  understanding the sexual and asexual l i f e  cycles of the pathogen 
and the ro le  of sc le ro t i a  and conidia in disease epidemiology. 
3 .3  Sc le ro t i a l  germination 
Clavheps fusiformia sc le ro t i a  were collected from infected earheads 
of several  cu l t iva r s  and were examined for  va r i ab i l i ty  i n  s i ze  (Fig. I), 
surface texture ,  compactness, and color. The s i zes  varied from 3.55 nm x 
1.25 mm t o  6.05 mm x 1.75 mm, surface texture varied from smooth t o  rough, 
compactness varied from very hard, compact t o  b r i t t l e ,  non-compact with 
cav i t i e s ,  and color varied from light-brown t o  dark-brown, Transverse 
sections of sc le ro t i a  showed a dense pseudoparenchymatous t i s sue ,  hyaline 
i n  the i n t e r i o r  and black on the  periphery, with i r regular  cav i t i e s  i n  the 
center (Fig, 2 ) .  
Fig .  1. Variable  s i z e s  of s c l e r o t i a  of Claviceps f u s i f o m i s  1,ov. compared 
t o  p e a r l  m i l l e t  seed s i z e  
T,S, 06 SCLEROTIUM 
Conid ia  
Cavity 
Fig .  2, S t r u c t u r e  of s c l e r o t i m  of Claviceps f u s i f o m i s  Lov. 
Sclerotin of different ages, shapes, s izes ,  colors and compactness 
were compared for germination. Sclerotia were placed in autoclaved sand 
i n  plast ic  petr iplates ,  e i ther  vert ical ly or horizontally and complctely 
buried or part ial ly buried. The plates were incubated a t  25 C and the 
sand was kept moist by frequent watering with s t e r i l e  d i s t i l l ed  water. 
Observations for sclerot ial  germination were made a t  30, 60, 120 and 165 
days a f te r  incubation, A small proportion of sclerot ia  germinated 30 days 
a f te r  seeding, Gemination was e r ra t ic .  Maximum permination (52%) was 
recorded 165 days a f te r  incubation of the 1-year-old, large sclerot ia ,  
completely buried horizontally. But t h i s  was not confirmed in subsequent 
t e s t s ,  based on which the conclusion was made that the methods of sc le ro t ia l  
placement (vertically or horizontally) , degree of burial (part ial  or 
complete), compactness and colours had no effect  on germination. 
Sclerotia germinated by producing 3 t o  8 fleshy, purplish s talks 
(6 t o  25 mm long). Each stalk terminates in  a globular head, called 
stroma which is light brown (Fig. 3). The s talks f i r s t  appeor as small 
swellings on the surface of the sclerotium and as the outer dark-colored 
layer gradually ruptures, the lipbt colored hoads of stroma protrude. The 
development of each stroma i s  due to  the outgrowth of a t u f t  of hyphae 
from the inner t issue of the sclerotiwn. When a mature strmra i s  crushed 
on a glass s l ide with the help of coverslip in a drop of lactophenol and 
examined microscopically, flask-shaped perithecial structures are seen 
with asci  emerging through an ost iole ,  The asci  are long, ost iolate ,  
with a hyaline narrow end. Each ascus contains long thread-like 
ascospores (Fig. 4) . 
Many ascospores were collected on a s t r i p  of cellophane tape 
exposed t o  the mature stromata, 
3.4 Role of ascospores i n  ergot epidemiology 
Results of preliminary experiments carducted in  isolation plots  
and in pots indicated the positive role of ascospores i n  the disease 


epidemiology. Pearl millet hybrid ICH-105 was planted with and without 
ergot sc le ro t ia  in  isolation plots  (14 rows x 1Om). About 25 sc le ro t ia  i n  
perforated p las t ic  cups were buried a t  l m  intervals i n  the al ternate  rows 
cf ICH-105. The other isolation plot  planted with ICH-105 was without 
sclerot in.  Many sclerot ia  germinated when flowering s tar ted in ICH-1115. 
Four days l a t e r  about 2% inflorescences were infected i n  the sc le ro t ia l  
plot compared with no infection in  the ICH-105 plot without sclerot ia .  
Coincidence of sc le ro t ia l  germination with flowering time in 
ICH-105, 5141A and 115-104 was also observed in  a pot experiment. 
Severe ergot developed when protogpous inflorescences wore exposed 
t o  the germinated sc le ro t ia  in  pot s o i l  under controlled conditions. 'Ihis 
needs further confirmation. 
Isolation of the pathogen (Claviceps f u s i f m i s )  
Culturing the pathogen on a r t i f i c i a l  media and maintaining i t s  
purity is an important routine work in  a pathological laboratory. 
A pathogen keeps on evolving i t s  new types t o  su i t  the changes in the 
host variet ies  and environment for  i t s  bet ter  survival. To know tho 
changes in the pathogen md its distribution in  the amas where the host 
crop i s  grown it is  important t o  maintain it in i t s  pure form. 
During the year, attempts were made t o  isolate  the fungus on various 
synthetic and non-synthetic media, t o  select the one most suitable for the 
growth of the f m w ,  t o  t e s t  the pathogenicity of the cultures, and t o  
maintain pure cultures for  further studies. 
Isolation of the fimgus from the honeydew was t r ied  on the followine 
synthetic and non-synthetic media: a) Kirchoff's medium (KM) : - sucrose 
(100 g), KH2P04 (1 g), asparagin (1 g), MgS04, 7H20 (0.25 E), agar (15 g) 
and water (1 l i t r e )  ; b) Ammonium c i t ra te  medium (ACM) : - CA (NO3) 4H20 
(1.44 g) , MgS04, 7H20 (1.51 g), KC1 (0.125 g) , di-basic ammonium c i t r a t e  
(20 g) , KH2PO4 monobasic (0.1 g) , sucrose (200 g) , and water (1 l i t r e )  ; 
c) Potato-dextrcsc scar (PDA) :- Potato (200 g), ckxtrose (15 g),  agar 
(15 g) ,  and water (1 l i t r e ) ;  d) Pcarl Millet f l o r e t  extract-sucrose- 
agar medium (PSA) :- Green f lore t s  (200 g), sucroso (15 g) ,  agar (15 g) 
and water (1 l i t r e ) ;  and e )  Nutrient agar (NA) ; - Peptone (10 g), beef 
extract  (5 g), agar (15 a ) ,  cmd water (1 l i t r c ) .  
Scanty mycelial growth with numerous macro-cmidia and compara- 
t ive ly  few micro-conidia were observed on KM, ACM, and PDA but no growth 
wns observed on PSA and NA. 
Mycelial fragments from the above cultures wore further  transferrod 
t o  KM, ACM, and PD broth i n  100 m l  f lasks and were incubated a t  25 C. 
Mycelial development was quite rapid i n  a l l  the broths and thick mycelial 
mats covering the en t i re  broth surface area were observed 1 month a f t e r  
incubation. 
Isolation of the fungus w a s  a l so  attempted from sc le ro t ia  by 
s c l e ro t i a l  plat ing,  Sclerotia were washed thoroughly under running tap 
water, di:?ed i n  95% alcohol for  2 min, surface s t e r i l i z ed  with commercial 
chlorox (5.25%) fo r  10 min, cut in to  two or three pieces and were seoded 
on PDA plates .  White mycelial growth from peripheral surface of the 
s c l e ro t i a l  pieces was observed 5 days a f t e r  incubation a t  25 C. These 
mycelial fragments were transferred t o  KM, ACM, and PDA s lan ts  and 
incubated a t  25 C. The cultures of the fungus are maintained a t  10 C 
i n  a re f r igera tor ,  
3.6 Pathogenicity t e s t s  
The fungal cultures from KM, ACM, and PD broth were diluted with 
s t e r i l i z ed  d i s t i l l e d  water t o  the concentration range of 1 x lo3 t o  
1 x lo4 conidia/ml) , Several heads of a male-sterile l ine,  Ill-A, were 
dip-inoculated a t  protogyny and bagged with parchment paper bags. Slimy 
turbid droplets of honeydew were observed on f lore t s  4 days a f t e r  inocula- 
tion. Cultures from a l l  the three media were infective but the KM-broth 
culture 2rotluceJ maximurn infection (53%) coqared  with 30% infection 
with PDA culture rmd 23% infection from ACM culture, The fungus was 
re-isolated from these infected heads an KM, ACM, murd PDA s lan ts  and 
incubated nt 25 C. Mycelinl crowth, and masurcments of both nacro- 
and micro-cmiclia were similar t o  the o r i ~ i n a l  culture, 
3 .7  In-vitro gemination of macro- and micro-coniclia 
Both mncro- md micro-conidia from hmeydew were examined for  
genninatim in  s t e r i l e  d i s t i l l ed  water in cavity s l ides a t  25 C. Macro- 
ccmidia germinatcrl by producing n ~ r m t u b e  from e i the r  end. The germ- 
tubes produced septa a t  the t i p s  before producing cn them mncro- or 
micro-ccnidia. Micro-ccnidia were produced in chains from the t i p s  of 
the germ-tubes (Fig, 5). 
Germination (vinbi l i ty)  of honeydew coniclia and sc le ro t ia l  ccniclia 
(mostly micro-conidia) was compared in different  ccncentrntims of 
sucrose soluticn i n  cavity s l ides  a t  25 C. The hmoydew cminia  were more 
viable (30.3% prmination 24 h r  a f t e r  incubation) than the sc le ro t ia l  
ccnidia (no germination evon 96 h r  a f t e r  incubation). A t  120 hr  a f t e r  
incubation the maximum ~ ~ r m i n n t i o n  of the s c l e ro t i a l  conidia was 19.2% 
in 5% sucrose soluticn comynred t o  60.4% germinaticn for  the hcneydew 
cmidia .  

4 Prcject  W .P::th-N2.2: Ident i f ica t ion,  dewlopment and u t i l i z a t i o n  of 
s table  res is tance t o  ervot 
4, Summary 
4.1.1 I n i t i a l  Screen: - 
i )  - about 1,000 l ines ,  including African germplasm linos se lected from 
Upper Volta, were screened. About 64% of the  l ines  developed more 
than 50% ergot and only about 3% of the l ines  had no more than 20% 
ergot.  We selected 130 ergot less  susceptible ((2% sever i ty)  s ingle  
heads fo r  fur ther  t e s t ing .  
i i )  - cf 509 e n t r i e s  from 16 ICRISAT Pearl Millet  Ureedine t r i a l s  about 
85% of the e n t r i c s  had more than 50% ergot and only about 3% of 
the  e n t r i e s  had ergot between 11 and 30%. 
i i i )  - of the  149 A l l  India Coordinated Millet  Improvement Project  (AICMIP) 
t r i a l  e n t r i e s ,  no en t ry  had l e s s  than 40% ergot ,  and 97% of the 
en t r i e s  had more than 50% ergot.  
4.1.2 Advanced Screen : - 
i) - a t o t a l  of 751 ergot-free s ingle  heads selected from the  1978 
I n i t i a l  and Wvmced Screens were evaluated as head-to-row pro- 
genies. About 1G% of the  l ines  developed n mean ergot sever i ty  of 
no more t h m  20%. About 100 ergot-free s ingle  heads were selected 
fo r  fur ther  t e s t ing .  
i i )  - twenty ergot-free heads, with overlapping of anthesis and pro- 
togyny selected during the  1979 ra iny season, were screened during 
the  1979-00 post  ra iny season a s  head-to-row progenies. No l ine  
was ergot- f ree ,  but 11 of the  20 l ines  had ergot in  the  range of 
5 t o  9%, and the remaining e n t r i e s  had ergot between 13 and 31% 
(canpared t o  76% ergot i n  the susceptible check M-104). 
15 
i i i )  - sel fed and sibbed progenies of 19 IPMEN e n t r i e s  were t e s t ed  fo r  
ergot reactions,  t o  determine which the superior mcthod of seed 
increase without af fect ing resistanco lcvcls of the e n t r i e s .  
Ergot reactions were variable and no conclusion could be drawn. 
iv)  - of 23 en t r i e s  t e s t ed  i n  the 1979 Pearl Millet  Ergot Nursery (PMEN), 
only 2 on t r i e s  developed very low ergot (3% md 4%) .  The remaining 
2 1 e n t r i e s  had ergot i n  the range of 12 t o  29%. We selocted 40 
ergot f ree  sin.gle heads f o r  fur ther  evaluation. 
4.1.3 Development of Ergot Resistance 
i )  - more than 2600 l ines ,  c ~ n s i s t i n g  of F5, F4, F j ,  F2 and F1 l ines  
from crosses involving ergot low susceptible gcnotyylcs and between 
ergot low susccptiblc and agronomic e l i t e  l ines ,  were screened and 
selections made. 
i i )  - a t  the Fg stage 40 l ines  with high levels  of ergot resistanco 
(C10t sever i ty)  were ident i f ied .  Many of these l ines  were re s i s t an t  
t o  d~wny nildew (DM) and smut i n  the Did-nursery a t  ICRISAT Ccntcr 
and smut nursery a t  tlisscir. Twenty of these l ines  were included i n  
the 1980 IPMEN for  multi locational t e s t ing .  
i i i )  - f ive  of the  most ergot r e s i s t an t  l ines  wero intermated t o  further 
increase the  levels  of res is tance i n  the progenies. 
4.1.4 International Pearl  Mil le t  Disease Resistance Testing Program (IPMDRTP) 
and Multiple Disease Resistance : - 
i )  - the IPMEN with 27 e n t r i e s  was t e s t ed  a t  Kmboinse i n  Upper Volta 
and a t  10 locn t ims  i n  India. Promising e n t r i e s  a t  and across 
locations were ident i f ied  (see the 1979 IPMEN Report PMPE 8301). 
These e n t r i e s  were a lso  screened for  downy mildew ond smut reactions 
i n  t h e  DM-nursery a t  the Center and i n  the smut nursery a t  Hissar, 
and e n t r i e s  with resistance t o  ergot ,  downy mildew and smut were 
identified. 
i i )  - the 45 entr ies  in  the 1979 International Pearl Millet Downy Mildew 
Nursery (IFMOW) were screened for ergot and smut reactions i n  the 
ergot nursery a t  the Center and i n  the smut nursery a t  Hissar, and 
lines with multiple disease resistance were ident i f ied,  
i i i )  - the 1979 IPMSN w i t h  37 en t r ies  was screened for ergot and downy 
mildew reactions, and several l ines w i t h  high resistance t o  smut, 
ergot and downy mildew were identified. 
iv) - 13 l ines  fran IPM)M, IPMEN and IPMSN had high levels of resistance 
t o  downy mildew, ergot,  and smut. 
4.1.5 Utilization of identifiedldevelaped resistance sources:- 
i )  - 30 ergot resis tant  F5 lines were test-crossed t o  3 ms l ines t o  
t e s t  the potential of w ing  them as pollinators in the hybrid 
program. 
i i )  - 12 of the ergot resis tant  F5 l ines  were used t o  form 2 synthetics. 
iii) - Crosses were made between ergot resis tant  F5 lines and ergot sus- 
ceptible inbreds t o  study the genetics of ergot resistance. 
iv) - ergot res i s tan t  Fg seed have been supplied t o  naticnal progam 
sc ien t i s t s  on request. 
4.2 Introduction 
This project was in i t i a ted  in 1976 and the progress was reviewed 
in 1970. The main objectives of t h i s  project are t o  identify and develop 
ergot resistance sources and u t i l i z e  them in  breeding programs t o  develop 
ergot res i s tan t  hybrids and variet ies .  
Screening of gemplasm l ines  and breeding materials is the basic 
ac t iv i ty  in identifying sources of resistance. As reported in  the ea r l i e r  
years' reports our screening ac t iv i t i es  have three phases - i n i t i a l ,  
advanced, and multilocaticnal, The detailed screening procedures and 
scoring mthods were reported ea r l i e r ,  
4.3 I n i t i a l  Screcn 
4,3,1 Germplasm l ines :  - 
i )  - of 234 eerm~lasm l ines  from Cruneroon, Mali, Senegal, and Niger, 
no l ine  was ergot f ree ,  5 and S l ines  had ergot i n  the range of 
11 t o  20%, and 2 1  t o  30%, respectively, wd the  remaining 271 
(95% of the l ines)  had more than 408 ergot (Table 1).  m e  de ta i l ed  
ergot reactions of individual e n t r i e s  are  presented i n  Appendix-I, 
Twentysix ergot-free single heads were selected fo r  fur ther  t e s t ing .  
i i )  - of 04 germplasm select ions  by Clement i n  Upper Volta, no l ine  was 
ergot- f ree ,  2 and 5 l ines  developed ergot i n  the range of 11 t o  
20% and 21-30%, respectively,  and the  remaining 77 l ines  (32% of 
the  l ines)  had more than 40% ergot (Table 2). Ergot reactions of 
individual e n t r i e s  are presented i n  Appendix-11. 
4.3,2 Breeding materials 
i )  - Selections from Upper Vo1ta:- Of 651 se lect ions  from the breeding 
l ines  a t  Upper Volta, no l ine  was ergot-free,  6 and 13 l ines  had 
ergot  i n  the  range of 1-10% and 11-20%, respectively.  The majority 
of l ines  (more than 63%) developed more than 50% ergot (Table 3). 
Ergot reactions of individual e n t r i e s  are presented i n  Appendix-111 . 
We selected 152 ergot-free s ingle  heads f o r  fur ther  t e s t ing .  
i i )  - ICIlISAT breedine l ines  : - A t o t a l  of 509 l ines  including hybrids, 
populations, inbreds, and male s t e r i l e s  from 16 t r i a l s  were 
screened. No l ine  was ergot-free,  only 3 l ines  (0.6% of the l ines)  
and 12 l ines  (2.3% of the l ines)  had ergot  i n  the  range of 11-20% 
and 21-30%, respectively,  and about 85% of the l ines  had more than 
50% ergot .  The performance of en t r i e s  i n  each t r i a l  are stma~ariscd 
in Table 4, and the individual ent ry  reactions are presented i n  
Appendix-IV. Almost a l l  hybrids, ms-lincs, and t h e i r  pol l inators  
were highly susceptible (>go% ergot) .  
i i i )  - AICMII) t r i a l s  :- Five t r i a l s  with 143 e n t r i e s  including hybrids, 
populations, ms-lines, mcl t h e i r  pol l ina tors  were screened. The 
performancc of the e n t r i e s  i n  each t r i a l  i s  summarisod in  Table 5 ,  
and ergot reactions of individual  en t r i e s  i n  each t r i a l  a re  pro- 
sented i n  Appendix-V, A deta i led  report  w a s  prepared and ci rcula ted  
i n  the  AICMIP workshop a t  Hissar, April 1930. Of 52 hybrids only 
3 had ergot i n  the  ranee of 41 t o  SO%, mind the remaining 49 hybrids 
developed ergot in the  range of 55 t o  9795, 
Among the  populations only 2 of the 46 populations had l e s s  
than 50% ergot (MCC 75-46% and MCP 76-49%), and the remaining 114 
populations had ergot i n  the  range of 51 t o  92%. The two promising 
populations PSD-C and WCC-75 developed 63 and 51% ergot ,  respectively,  
O f  the  49 ms and pol l ina tors ,  ms-lines 5509-A, 39724,  and 
6104-A, which appeared promising with only 2, 13 and 18% ergot,  
respectively,  during the 1979 rainyseason, a l l  developed more than 
50% ergot when r e t e s t ed  during the 1979-00 post ra iny  season, The 
two most commonly used ms-lines 5054-A and 5141-A developed 02 and 91% 
ergot respectively . 
A t o t a l  of 1677 l ines  including gennplasm l ines  and breeding 
materials  were screened in  the  i n i t i a l  screen, No l ine  was ergot-  
f r ee ,  only 29 l ines  (1.7% of l ines)  had ergot i n  the range of 
1 t o  20% and tho majority of l i nes  (74% of l ines)  developed more 
than 50% ergot ,  The performance of l i nes  i s  swmnarised i n  Table 6. 
4.4 Advanced screen 
Ergot-free s ingle  head se lec t ions  from the  I n i t i a l  Screens are  
rescreened a s  head-to-row progenies i n  the Advanced Screen. 
About 800 se lec t ions  were screened in  seven t r i a l s ,  which are 
reported be lw. 
4.4.1 Advanced Screen-A:- Of 256 se lec t ions  screened, no se lec t ion was 
ergot- f ree ,  4 and 13 se lec t ions  developed ergot in  the  range of 1 t o  10 
and 11 t o  2G%, respectively,  and 160 se lec t ions  (about 62% of the  en t r i e s )  
had more than 50% ergot (Table 7).  The deta i led  ergot reactions are 
provided i n  Appendix-VI . 
4.4.2 Advanced Screen-I3:- Of 98 solections in  t h i s  group, 1 se lec t ion 
had l e s s  than 1% ergot ,  15 se lec t ions  had ergot in  the  range of 1 t o  20% 
and 40 se lec t ions  (49% of the  selections) had more than 50% ergot (Table 0). 
The deta i led  ergot reactions are provided i n  Appeneix-VII. 
4.4.3 Advanced Screen-C:- Nine of the  37 se lec t ions  had ergot i n  the  
range of 1 t o  20%, 24 se lec t ions  developed ergot between 21 and 50% and 
only 4 se lec t ions  had more than 50% ergot (Table 9 ,  Appendix-VIII). 
4.4.4 Advanced Screen-D:- Twenty-seven of t h e  204 se lec t ions  developed 
ergot i n  the  ranee of 1 t o  20% and 117 se lec t ions  (43% of the  selections) 
had more than 50% ergot  (Table 10, Appendix-IX) . 
4.4.5 Advanced Screen-E! : - Single head se lec t ions  made fo r  overlapping 
of anthes is  and protogyny i n  the downy mildew nursery during the 1978-79 
post-rainy season,were rescreened as head-to-row progenies during the  
1979 ra iny season. Of 113 se lec t ions ,  1 se lec t ion had l e s s  than 1% ergot ,  
10 se lec t ions  had between 1 and 10% ergot  and 15 se lec t ions  had betwen 
11 and 20% ergot  (Table 11). We selected 92 ergot-free s ingle  heads 
f ran  32 se lec t ions  f o r  fur ther  t e s t ing .  The deta i led  reacticns are  
presented i n  Appendix-X. These 92 single head se lec t ions  were grown 
during the  post-rainy season 1979-80 as head t o  row progeny. Mean ergot 
sever i ty ,  s eve r i ty  range and downy mildew reactions of the 20 ergot-least-  
susceptible e n t r i e s  are provided i n  Table 12. Eleven of the  20 e n t r i e s  
had ergot i n  the  range of 5 t o  9% and were downy mildew f ree .  Selections 
from these  l ines  w i l l  be t e s t ed  during the  1900 rainy season. 
M E N : -  Twenty three  en t r i e s  selected from the  1978 Advanced 
-
Screen were re tes ted in a repl ica ted t r i a l  durinz the  1979 ra iny s e a o n .  
SC-Z(M)5-4-E-1-1'-2 and 705703-1-E-1 had mean ergot sever i t i e s  of 3 and 
4% respectively,  3 en t r i e s  developed ergot between 12 and l,% and the r 
remaining 18 en t r i e s  had ergot in  the range of 22 t o  23% (Table 13).  
We have selected 41 ergot-free heads for  fur ther  t e s t ing .  
4.4.7 Selfed and sibbed entr ies : -  Seed of 19 e n t r i e s  w a s  increased by 
se l f ing  and sibbing during the post-rainy season 1973-79, and were 
tes ted fo r  t h e i r  ergot  reactions during the  1979 ra iny season. This w a s  
done t o  determine whether the seed of ergot r e s i s t an t  l ines  could be 
increased by se l f ing  o r  sibbing, without af fect ing the ergot suscep t ib i l i ty  
levels.  Data presented i n  Table I$ indicate no def ini te  re la t ionship  
between se l f ing ,  sibbing and ergot reactions.  I t  may be useful t o  main- 
t a i n  the seed of ergot r e s i s t an t  l ines  by se l f ing  so  t h a t  r e s i s tnn t  
inbreds could be produced which w i l l  be easy for  u t i l i z i n g  i n  the breeding 
program. 
A t o t a l  of 751 s ingle  head se lect ions  from the 1970 i n i t i a l  screons 
were screened as head-to-row progenies i n  the  1979 advanced screen. About 
7% of se lect ions  (51 en t r i e s )  had ergot in  the range of 0 t o  10% and many 
ergot-free s ingle  heads were se lected from these en t r i e s  for  fur ther  
evaluation. The performance of e n t r i e s  i s  summarised i n  Table 15. 
By the  end of the 1976 rainy season more than 4,000 gennplnsm 
l ines  had been screened with no source of high level of ergot res is tance 
detected. In an attempt t o  assemble scat tered res is tance genes, twenty 
pear l  mi l l e t  l ines ,  iden t i f i ed  as  apparently less  susceptible i n  the  
1975 and 1976 screenings, were intermated during the 1976-77 post-rainy 
season t o  give 269 F1 progenies, F2 populations were screened during 
the  1978 ra iny season, and ergot-free single-head se lect ions  from them 
were screened as Fg l inos  during the  1978-79 post  ra iny seascn. Ergot- 
free s ingle  head selecticms (F4s) from the F3 l ines  were s imi lar ly  
screened during the 1979-rainy seascn, and F5 l ines  were screened during 
the  1979-00 post ra iny season (Table 16). 
'he results of these tes t s  indicate that considerable progress 
has been made i n  developing lines that have a high degree of ergot 
resistance that i s  effective under severe inoculwn pressure, The degree 
of progress i s  s m r i z c d  in Table 17. 
Every season, lines identified as  ergot low susceptible, are 
i n t e m t e d  and the progenies screened and ergot -free single heads selected. 
During the 1979 rainy season about 1500 lines, in F1 (71 lines, Appendix-XI), 
F2 (92 populatimq , Appendix-XII), F j  (F31-95 lines, Appendix-XIII; 
FJ 11-160 lines, Appendix-XIV; Fj 111-136 lines, Appendix-XV; and F3 
IV-74 lines, Appendix-XVI) and F4 (F4 1-258 lines, Appendix-XVII; F4 
11-214 lines, Appendix-XVIII; and Fq 111-401 lines, Appendix-XIX) stages 
were screened and selections were made. Performance of these lines a t  
different stages i s  s m r i s e d  in  Table 10. In the 1979-00 post-rainy 
season 1149 lines in F2 (29 populations, Appendix-XX), F4 (280 lines, 
Appendices-XXI-XXIV) and Fg (040 lines, Appendices XXV-XXVI) stages were 
screened and tho performance of these lines i s  sunanarised in Table 19. 
From the f i r s t  set of crosses, the 20 ergot-least-susceptible 
Fg lines have been included in the 1980 IPMEN for multilocational testing 
in India and West Africa (Table 1 0 ) .  
4.6 IPMDRTP and Multiple Disease Resistance:- 
The International Pearl Millet Disease Resistance Testing Program 
(IPMDRTP) w a s  ini t ia ted in 1976 with the IPMDMN, and included the IPMEN 
and the IPMSN in 1977, and the IPMRN in 197C. 
The 1979 1PMEN:- The 27 entry I P W  was tested a t  11 locations 
in  India and West Africa. A separate report has been brought out and 
distributed t o  the scientists concerned (see the Progress Report: PMPE 3001). 
In addition t o  ergot screening, the IPMEN entries were screened for downy 
mildew resistance and smut resistance at the ICRISAT Center and a t  Hissar 
respectively. Many of the IPMEN entries had high levels of resistance to  
downy mildew and smut (Table 21) . 
4.6.2 The 1979 1PMDMN:- The 45 entry IPtdDMN was screened fo r  ergot and 
smut resistance in  addition t o  downy mildew resistance and en t r i e s  with 
low suscept ib i l i ty  t o  ergot,  smut and downy mildow were ident i f ied  (Table 22), 
4.6.3 The 1979 1PMSN:- The 37 entry IPMSN was screened for  ergot and 
downy mildew resistance in  addition t o  smut resistance and entr ies  with 
low suscept ib i l i ty  t o  smut, ergot and downy mildew were ident i f ied  (Table 23). 
A t  the ICRISAT Center, l ines identified res is tant  t o  one disease 
are screened for  other diseases. From the 1979 IPUEN, IPMDMN and IPMSN 
we have 13 l ines with good levels of resistance t o  downy mildew, smut, 
and ergot (Table 24 ) .  and by the end of 1980 we expect more l ines with 
multiple disease resistance including rus t  resistance. 
The ergot res is tant  F4 l ines were screened for  downy mildew and 
smut resistances in  the 1979 rainy season, and l ines with high levels 
resistance t o  ergot,  downy mildew, and smut were identified (Table 25). 
Each s e t  of crosses fo r  ergot resistance is  exposed t o  the hi& 
inoculum pressure of downy mildew and smut a t  F4 or F5 stage and l ines 
with multiple disease resistance are identified.  
Util ization of developed resistance sources:- 
After the sources of resistance have been developed, the next 
important step is  t o  effect ively  u t i l i ze  the resistance t o  develop 
disease re s i s t an t  hybrids and var ie t ies .  We have been doing t h i s  in  
collaboration with our breeding c o l l e a p s .  During the 1979-00 post 
rainy season the ergot low susceptible Fs l ines were planted in  the downy 
mildew mildew nursery for ( i )  screening fo r  downy mildew resistance 
( i i )  increasing seeds of the ergot leas t  susceptible l ines by se l f ing 
the downy mildew-free plants,  and ( i i i )  u t i l iza t ion in the breeding program. 
Dr. I1.S. Talukdar and h i s  group made 642 test-crosses on 3 ms l ines 
(Ill-A, 5141-A, and 5054-A) using the top 30 ergot leas t  susceptible and 
DM r e s i s t an t  F5 l ines t o  t e s t  t h e i r  potential  as poll inators in  the 
hybrid program. 
Dr. S.D. Chavan md h i s  group used 12 ergot least susceptible and 
DM resistant F5 l ines t o  form 2 synthetics. 
Crosses were macle between susceptibll: 'md resistant inbreds t o  
study the genetics of resistance. 
Table 1. Performance of 204 West African germplasm l ines  i n  t he  
i n i t i a l  ergot  screen during the  1979 ra iny  season a t  
ICRISAT Center 
Ergot sever i ty  (%) No. of l ines  90 of l i n e s  
range 
Table 2 ,  Performance of 04 West African germplasm (Clenrent's 
group) l i nes  i n  the i n i t i a l  ergot  screen during the  1979 
ra iny  season a t  ICRISAT Center 
Ergot s eve r i t y  (%) No. of l i nes  % of l i nes  
rmge  
Table 3. Performance of 651 Upper Volta scloctions in the  i n i t i a l  
ergot screen during the 1979 rainy season a t  ICRISAT Center 
Ergot sever i ty  (b) No. of l ines  
ran m 
Table 4. Summary of ergot reactions of ICRISAT breeding l ines  during 
the  1979 rainy season at ICRISAT Center 
No. of No. of en t r ios  i n  tho ergot severity(%) c lass  
T r i a l  e n t r i e s  0-(1 1-10 11-20 21-30 31-40 41-50 >SO 
EVT 25 4 \ 3 1 u 2 4 18 
IEVT 25 0 0 0 2 1 5 17 
CEVC 14 0 0 0 0 2 1 11 
PMIHT-P-IV 3 2 0 0 0 0 1 6 2 5 
IVS P-77 46 0 0 1 1 5 4 35 
C BT 2 5 0 0 13 0 2 0 23 
DPPT 6 1 0 0 0 3 3 9 46 
E LVT 3 2 0 0 0 2 3 1 26 
PMm- 1 27 0 0 0 0 1 0 2 6 
PMHT-1-P 27 0 0 0 0 0 1 26 
PMIHT- I I 36 0 0 0 0 0 0 36 
PMIKT-11-P 35 0 0 0 1 0 0 34 
PMST-1 2 5 0 0 0 0 1 1 23 
Inbreds 2 5 0 0 0 0 0 2 2 3 
UPN 7 1 0 0 1 3 1 4 62 
Male S t e r i l e s  3 0 0 0 0 0 0 3 
Total 
% of e n t r i e s  0 0 0.G 2.3 4.3 7.5 05.3 
Table 5. Summav of ergot reactions o f  143 entry  A 1 1  India Coordinated 
t r i a l s  during the 1979 rainy season a t  ICRISAT Center 
No. of No. of en t r i es  i n  the  Ergot severi ty(%) c lass  
Tr ia l  en t r i es  0-(1 1-10 11-20 21-30 31-40 41-50 >SO 
IPMHT-I 29 i) 0 0 O 0 1 2 0 
APW-I1 2 3 0 0 0 0 0 2 2 1 
IPMPT- I V  3 1 0 0 0 0 0 0 3 1 
APMPT -V 17 0 0 0 0 0 2 15 
Male S t e r i l e s  49 0 0 0 0 0 0 49 
Tot a1 149 0 0 0 0 0 5 144 
% of e n t r i e s  0 0 0 0 0 3.3 96.7 
Table 6. I n i t i a l  Ergot Resistance Screening during the 1979 rainy 
season a t  the ICRISAT Center 
No. of No. of e n t r i e s  in the  ergot severity(!%) c lass  
Mntorinl e n t r i e s  0-(1 1-10 11-20 21-30 31-40 41-50 >SO 
West African 234 0 0 5 C 42 69 160 
germplasm I (0) ( 0 )  (1.3) (2.8) (14.C) (24.3) (56.3) 
West African 8 4 0 0 2 5 9 19 49 
germplasm I1 (0) (0) (2.4) (6.0) (10.7) (22.6) (58.31 
(Clementt s groups) 
Upper Volta 65 1 0 6 13 2 1 52 ,111 448 
Se lec t ians  (0) (0.9) (2.0) (3.2) (0.0) (17.0) (68.3) 
ICRISAT 589 0 0 3 12 2 2 30 434 
breeding l ines  (0) (0) (0.6) (2.3) (4.3) (7.5) (05.3) 
AICMIP t r i a l s  149 0 0 0 0 0 5 144 
(0) (01 (0) (0) (0) (3.3) (96.7) 
1 
Total  1677 9 6 2 3 46 125 242 1235 
(0.3) (1.4) (2.7) (7.4) (14.5) (73.7) 
Figures i n  parentheses are the percentage of en t r i es  i n  each severi ty 
class 
Tajle 7. Dorformance of 256 Pearl mil let  l ines  i n  tho advanced orgot 
screen-A d u r i n ~  the 1'379 rainy season a t  ICRISAT Center 
- 
Ergot soverity (%) 
range No. of l ines  % o f  l i n e s  
Table 8 .  Performance of 90 Pearl mi l l e t  l i n e s  i n  the advanced ergot 
screen-[3 during the 1979 rainy season a t  ICRISAT Center 
Ergot s ~ v e r i t y  (%) 
range No. of l ines  % of l ines  
Table 9. Performance of 37 Pearl  mi l l e t  l i n e s  in the  advanced ergo t  
screen-C during the  1979 rainy season a t  ICRISAT Center 
Ergot sever i ty  (%] 
range No. of l i n e s  % of l i n e s  
04) 0 
1 - l b  6 1G. 2 
11-211 3 d. 1 





61-70 0 0 .O 
71-30 3 13.1 
81-90 0 0.0 
91-100 0 0 .0 
Table 10. Performance of 204 Pearl  mi l l e t  l i n e s  i n  the advanced ergot 
screen-D during the 1979 rainy season at ICRISAT Center 
Ergot sever i ty  (8) 
range No. of l i n e s  % of  l i n e s  
1 1 Performance of 113 P e a l  mi l let  lines i n  the advanced ergot 
screen-E during the 1979 rainy senson a t  ICRISAT Center 
Ergot severity (%) 
range No. of lines & of lines 
Table 12. Ergot  and downy mildew react ions  and days t o  75 percent 
flowering (DTF) of the  20 selected l i n e s  (with overlapping 
of anthesis  and protogyny) during the  1979-GO post  r a iny  
seascol a t  ICRISAT Center 
Entry Infect ion % 
No. Pedigree DTF ~ e a n g  Range DM 8 9  
W-104 (Check) 
Mean of 20 bagged-inoculated-bagged heads 
Recorded i n  the  downy mildew nursery during t h e  1979-80 
* Entr ies  had (1% infect ion during the  1979 ra iny  season 
TzSle 13. Ergot reactions and days t o  75 percent flowering (DTF) of 
the 25 entry 1979 PMEN at  ICRISAT Center during the rainy 
seas  on 
Entry No. Pedigree DT* ~ e a n 9 e r ~ o t  (%) 
ICH-105 Check 
W-104 Check 
Mean o f  2 replicaticms 
9 Mew of  40 bagged-inoculated-bagged heads i n  2 repl icat ions  
Tablc 14. Ergot reactions of s e l f e d  and sibbcd en tr i e s  from the 1979 
IPMEN durin: the rainy and the post rainy seasons a t  ICRISAT 
Center 
~ e a n y e r ~ o t  s ever i ty  (%) 
Entry Sc l fcd  Sibbed 
9 Mean of 30-40 bagged-inoculated-bagged inflorescences i n  two 
screenings 
Mean of 10-29 bagged-inoculated bagged inflorescences i n  one 
screening 
Table 15. Adv,?ncc:J; Ergot Resistance Screening during the  1979 rainy md 
1,7-. - .  -. ;iost rainy sL.:slns 3t IS;.IS!.? Q n t x  
No. of No. of e n t r i e s  in ergot scv.(%) range 
T r i a l  cn t r i es  0-(1 1-10 11-20 21-30 31-40 41-50 >50 
Advanced Screen A 256 0 4 13 2 1  26 32 1GO 
Advanced Screen U '3 3 1 3  7 11 10 13 43 
Aclvanced Scroen C 3 7 0 6 3  u 3 3 4 
Advanced Screen D 204 0 2 13 31 31 28 87 
Advanced Screen E 113 1 10 15 1 C  19 13 37 
PMEN 2 3 0 2 3  2 4 1 11 
Overlapping en t r ios  2U 0 11 7 1 1 0 0 
Total 75 1 2 49 67 92 99 95 347 
% of entries 0.3 6.5 0.9 12.5 14.0 12.6 45.3 
T ~ b l c  1 G .  Scquenco uf screening ai1,I s e l c c t i c 3  c' or3,t r ~ s ~ t  ! t .v t p!?nt #, 
ir8cia t he  crosses a t  each generat io?  from thc 1978 r a i n y  sonson 
t o  tho 1979-30 post - ra iny season (1'. t h e  ICRISAT C e n t ~ r  
- - .--- 
1372 rc iny  1:); -.;) , ~ s t -  1379 r a i n y  i379-13 PO~.: 
soasm ra iny season r a i n y  scnscn semen- -- ---- 
Cross No. of  F2 Single hem! Singlc  head Single  i:(;nll 
POP * procenic: pragenies y roguliiss 
scrccncd t c s t c d  as F3 t e s t c d  ns Fd t o s t c d  as Fg 
l i n e s  l i n e s  l i n e s  
-- 
1. 5606-2 x 5703-1 6 19 (5) 71 (10) 
2. 5703-1 x 5606-2 
11 (2) 
11 17 (3) 17 (4) 
3 .  5797-1 x 5606-2 
3 (1) 
3 13 (3) 8 (!.? - 
4. 270:-1 x 3 9 7 - 1  G 3 ( t i )  21 (3) 3 (1) 
5 .  5797-1 x 5703-1 10 19 (7) 46 (C)  3 (1) 
26. 700619 x 5703-1 6 21 ( 6 )  - - 
27. 700619 x 700599 10 47 (9) 34 (4) 75 (5) 
2 0 .  MPP 7135-3-1 x 5606-2 0 15 (5) - - 
29. MPP 7135-3-1 x I P  1926 6 5 (3) - - 
30. IP 1926 x MPP 7135-1 1 ? 0 (6) - - 
contd.. . . . 
1976 rainy 1978-73 post- 1979 rainy 1979-C0 post- 
season rainy season season rainy season 
Cross No. of F2 Single hcnd Single head Single head 
POP progenies progenies progenies 
screened tes ted  as F j  t es ted  as F4 testod as  Fg 
lines l ines  l ines  
31. MPP 7135-3-1 x 700533 1 2 (1) - 
32. MPP 7135-3-1 x 700599 3 14 (3) - 
33. MPP 7135-3-1 x 703619 4 17 (4) - 
34. IP 1926 x 5797-1 3 - - 
35. IP 192G x 52230 4 1 (1) - 
Total 269 65 7 472 220 
Figures in parentheses indicate the number of population/families from 
which the nmber of ergot free heads were selected a t  each generation 
Table 17. Progress in developing erzot res is tant  l ines  from F2 t o  
Fg pnerat icns  
- - - -- 
Ergot s e v e r i t y y  Percentage o f  entries  in  each c l a s s 9  (a>  F2 F3 F4 F5 
9 based on tho mean ergot severity of 20 t o  40 inoculated heads 
F2-33 l ines;  F3-657 l ines ;  F4-472 l ines;  Fs-220 l ines  
Table 18. Summary of ergot reactions of F1, F2, Fg, F,; l incs  (fr:r?. .crosses 
involving ergot low susceptible l ines)  during the  1979 rainy 
season a t  ICRISAT Center 
Number and (percent) of l ines  i n  each ergot 
No. of severi ty (%) c lass  
Progny l ines  0-(1 1-10 11-20 21-30 31-40 41-50 >50 
Total  159 1 0 153 264 345 302 214 223 
en t r i e s  (0) (10.2) (17.6) (23.0) (20.1) (14.2) (14.3) 
Table 19. Summary of ergot reactions of  F2, F4 and Fg l ine s  (from 
crosses  among ergot low susceptible genotypes) during the 
1979-30 post rainy season a t  the ICRISAT Center 
Progeny 
Nunber and (porcent) of l ines  in  each 
No. of severity (%) c la s s  
l ine s  1 1-10 11-20 21-30 31-40 41-50 >50 
Total 1149 3 101 173 200 199 189 284 
(0.3) (3.0) (15.1) (17.4) (17.3) (16.4) (24.7) 
Table 20. Ergot reactions of the 20 ergot least  susceptible F5 l ines ,  
during tho 1979-30 post rainy season at  the ICRISAT Center, 
included i n  the 1930 IPMEN 
Ergot severity ( 8 )  
Fg l ine  No. Rep 1 Rep 2 Rep 3 ~ e a n 9  Range ~lji/ 
Mean of  30 bqged-inoculated-bagged heads 
9 Recorded in downy mildew nursery in the 1979-30 post rainy renrm 
30 DAP 
Tablc 21. Erso t ,  smut and dcwny mildew (DM) r e x t i o n s ,  and days t o  75% 
flowering (DTF) of tho  1979 IPbiEN e n t r i e s  
s cvc r i t y  (%) 
b n ~ g e d -  open- 
Entry DT F ink. inoc.  
703783-14-1 (Local r e s i s t a n t )  57 5 1 - - 
SC-2(M)5-4-E-1-5 4d  S 4 < 1 49 
700599-E-3 43 u 5 12 0 
SC-2 (M)5-4-E-1-6 47 10 G 0 30 
703457-E-1-DM-4 55 13 11 0 0 
700626-E-1-DM-1 5 0 3 1 1 1 2 
700507-E-3 5 0 3 2 2 0 
ExDouchi 70063!1-3-2-E-1-DM-4 5 0 3 3 3 6 O 
5797-1-E-3-4 5 0 34 9 2 4 
700457-E-4 5 2 3 5 1 5 0 
ExDouchi 700630-3-2-E-1-4 4 7 4 0 18 2 0 
J2233-E-2-DM-2 5 5 42 14 3 0 
700572-E-1-2 47 44 9 13 0 
51553-E-1-3 5 0 4 5 7 9 0 
700702-1-E-1-DM-1 4 7 46 5 6 6 
SC-1 (S4)27-2-E-1 50 4 7 12 2 5 13 
70052G-E-1 7 1 74 6 0 - 0 
MPP 7135-3-1-E-5 4 7 7 3 26 3 0 
DJ-104 Local suscep t ib l e  4 7 85 17 13 39 
ICH-105 Local suscep t ib l e  47 CO 43 23 4 
9 mean of two r e p l i c a t i o n s  
bJ mean of 40 inoculated heads i n  two r ep l i ca t i ons  
9 mean smut s e v e r i t y  of 10 inoculated bagged haads at  Hissar  
9 downy mildew incidence ( B Y )  i n  t he  ICRISAT Centor DM nursery 
d a t a  not recorded 
Table 22. Ergot,  smut and downy mildew react ions ,and days t o  75 per- 
cen t  flowering (DTF) of 1979 IPbDlDMN e n t r i e s  dur ing t h e  1979 
ra iny  season 
~t ICRISAT D M ~  
Entry Center A t  M s s a r  
No. Pedigree DTF ~ r p t  (%)y smut (l)v index (%) 
1 75 - Series-1  
2 7124-3 
3 SDN 347-1 
4 ED 13-3-1 
5 SDN-496 
G MPP 7147-2 -1 
7 P-7 
8 700516 
9 K 5GO 
10 DMRSP CO-C 
11 EI) 209-1-G x ED 150-1-1 4 5 4 1 4 < 1 
12 I) Senegal-6 4 5 44 2 2 
13 P-10 5 1 40 3 t 1 
14 700743 40 4 G 3 13 
15 700627 54 50 '1 3 
2 1 IY 1930 54 5 4 3 < l  
2 2 E D  79-2-2xEI3 59-3-1 54 5 5 13 2 
23 J 1593 43 56 9 11 
2 4 IVS 7041 43 5G 5 < 1 
2 5 SDN 503 46 56 5 2 
3 1  NC7174 
32 EU G3-2 
33 700429 
34 D-Senegal-2-5 
3 5 114 I - R  
Contd . . . . .  
A t  ICRISAT 
Entry 
D& Center A t  Hissar infection 
No. Pexigreo -. - - - -. DTF ~ r ~ o t ( % ) y  ~ m u t ( % ) v  index (%) 
-- 
ICH- 105 Check 43 92 23 4 
a~ Mean of 10 bagged-inoculated heads 
b~ Mean of 10 inoculated-bagged heads in smut nursery at Hissar 
CJ A t  ICKISAT Center downy mildew nursery 
- Plants were k i l l e d  by DM a t  the seedling stngc 
Table 23. Smut, Ergot and Downy mildew react ions,  mJ days t o  75 percent 
flowering (DTF) of 37 en t ry  1979 IPMSN during rainy scnson 
1979 a t  Hissar 
Smut scver i ty  (8) 
~ r ~ o t y  DM cl 
scvor i ty  incidenccJ 
Entry D T F ~  ~ ~ m k /  R ~ E C  ( B )  (8) 
SSC FS 252-S-4 62 I) 0-0 13 d 
ICI 7517-S-1 6 1 I 0-0 0 0 
P-104-1 57 < 1 0-1 22 0 
WC FS 151-S-1-1 GG C 1 0- 1 3 2 0 
ED 229-4-1-S-6-1 5 5 C 1 0-2 5 4 1.5 
ED 237-1-1-5-3 59 (1 0-15 24 0 
ED 2~3-1-G-S-7 5 7 C 1 0-5 2 3 13.4 
ED 24-14-5 59 1 0-10 2 6 5.6 
700130-S-1 6 1 1 0-10 47 2.7 
EDS 213-1-S-5-3 54 1 0-5 53 0 
WC FS 32-S-3-2 6 1 2 0-20 6 1 0 
EDS 70-14-4-3 66 2 0-35 13 4.2 
WC FS 109-S-1-2 G 1 2 0-35 - 5.3 
ED 54-1-14-7-3 66 2 0-10 2 0 
J 2230-S-1-1 6 1 2 0-50 4 5 31.4 
contd...... 
Entry 
Smut sever i ty  (%) E r g o t 3  DM 
sevcr i ty  i n c i d e n c c 9  
D T F ~  ~ e m 9  Rmzc (".I (% ) 
IM 104 (Tr ia l  check) 
Local r e s i s t a n t  
Local suscept ible  
Mean of 2 rep l ica t ions  
b~ Mcan of 40 inoculated-bagged heads i n  2 r e ~ l i c n t i o n s  and the  data i s  rounded off t o  t he  nearest  value 
CJ Mean of 10 bag~d-inoculated-bagged heads i n  crgot  nursery a t  ICRISAT Center 
c l ~  Downy mildew nursery a t  ICRISAT Center 
(-) Not inoculated with ergot and not planted i n  t he  downy mildew nursery 
Table 24. En t r i e s  i d e n t i f i e d  resistant t o  Cowny mildcw (DM) e rgo t  
-and smut throuph IPMDRTP-IPMDMN, IPEEW and IPMSN du r in s  
1979 
Kcactions t o  d i s e a s e s y  
Entry Source DM(%) Ery,ot (%) Smut ( t )  
75-S-ies-1 I P! IDMN 3 6 3 
7124-3 I PMDIDMN 0 12 2 
SDN 347-1 I PMDMN 2 19 4 
700457 -E - 1 -DM-4 IPMEN 0 13 0 
700355-E-1-1 I PMEN 2 16 9 
ND 22S2  -79-1-E-2-7 I PMEN 4 17 3 
700 190-E -5 IPMEN 0 13 2 
ICI 7517-S-1 I PMSN il 0 0 
SSC FS 252-S-4 I PMSN 0 13 0 
EBS 70-1-S-4-3 I PMSN 4 13 2 
El3 54-1-1-S-7-3 I PMSN i) 2 2 
ED 143-1-5-2-2 IPMSN Q 13 3 
ED 116-1-1-S-4-3 IPMSN 0 9 3 
e 
3 d a t a  q e d  on t h c  mul t i loca t iona l  t e s t i n g  f o r  each nursery nnd 
screening i n  ind iv idua l  diseasc nu r se r i e s  a t  the  ICRISAT Center 
m d  a t  Hissar  
Table 25. Downy mildow ,md smut reac t ions  of t h e  e rgot  r e s i s t a n t  Fq 
l i n e s  ancl s e l ec t ions  a t  F4 & F5 s tages  
-- 
Menn Meal No.of 
e rgot  f r ee  smut d'my ~ r g o t  rev. (O heads at No. of sevg mildew 
Entry Fn l i nos  (%)J  i n c . 9  Mcm ~ a n ~ e g  7 F5 
JGU6-2 x 5703-1 2 < 1 2 1.5 0-15 11 107 
5703-1 x 5606-2 1 < 1 - 5 0-35 i3 - 
5703-1 x 5797-1 1 3 0 3.5 0-25 C 10 
5797-1 x 5703-1 1 4 0 2 0-5 8 - 
51553 x 5797-1 1 1 6 14 0-70 8 - 
52210-2 x 52238 1 3 0 9 0 -45 u 23 0 
52238 x 52210-2 5 < 1 0 3.4 0-40 45 312 
52238 x 5797-1 1 1 i3 '3 0 -60 4 - 
52238 x 51553 1 3 0 C 0-40 6 - 
700619 x 700593 5 3 0 2 0-15 75 33 
EX-30uchi 70063C-3-2x 4 7 8 3,'; 0-55 39 9 
SC-l(Sg)27-2 
Suscept ib le  check(C5-104) - 37 5 5 20.0 35-93 - - 
screening conducted a t  Hissar  
screening conducted i n  t h e  ICRISAT Center DM nursery 
S/ r eac t ions  of ind iv idua l  inoculated heads 
5, P r o j e c t  No.: M-Path-1i2.3: Evaluation o f  alternative e r g o t  con t rc>l  measures 
The concept ~f t h e  "pollen-based er[:ot e s c q ~ e  mcchanismtl, which 
emerge6 frcn; t h e  discovery o f  i n t e r a c t i o n  botwccn po l len  md e r g o t  con id io ,  
was t e s t e d  t o  c o n t r o l  erfiot it1 hy1,rids. 
Provision of t imely  supply of  p o l l e n  from nn ear ly-maturing e r g o t -  
less-susceptil!lc? genotype, SC-2(M)5-4, t o  t h e  h igh ly  e r g o t  susceptible 
hybr ids  ICH-118 a d  IC11-220 reduccd e r g o t  i n f e c t i o n  nnd increased  g r a i n  
y i e l d s  i n  inocula te f l  i s o l a t e d  f i e l d  p l o t s .  Resu l t s  i n d i c a t e  t h a t  t h i s  
c o n t r o l  neasurc could probably be e f f c c t i v e l y  an(! economicnlly appl ied 
t o  c o n t r o l  e r g o t  i n  hybrids  i n  farmers1 f i e l d s .  
In t roduc t ion  : - 
This  p r o j e c t  was i n i t i a t e d  i n  197U, with t h e  ob jec t ive  t o  eva lua to  
t h e  p o s s i b i l i t y  of  an e f f e c t i v e  mcthod, o ther  than t h e  hos t -p lan t  
resistant- , t o  c o n t r o l  e r g o t  i n  p f - a r l  m i l l c t ,  This  p a r t i c u l a r  p r o j e c t  
was t h e  outcome c f  our f i n d i n g  t h a t  r a p i d  p o l l i n a t i o n  mducos e r g o t  
i n f e c t i o n  (Thakur fi Williams, 1980, I'hytopathology 70: 80-84). Wo 
hypothesed t h a t  i n c r e a s i n g  p o l l e n  a v a i l a b i l i t y  a t  t h e  s tage  of  maximum 
s u s c e p t i b i l i t y  i n  an F1 hybrid would reduce e r g o t  i n f e c t i o n .  
Experiments and Resrilts:  - 
-
The experiments werc conducted during tho r a i n y  seasons o f  1970 
and 1979 a t  t h e  ICRISAT Centcr farm i n  i s o l a t e d  p l o t s .  Two ICRISAT 
experimental  Fl hybr ids ,  ICH-118 md ICH-220, wcro t h e  s u s c e p t i b l c  t e s t  
h y b r i d s ,  A A f r i c m  m r i e t y ,  SC-2(M)S-4, e a r l y  maturing and l e s s  
s u s c e p t i b l c  t o  e r g o t ,  was used as t h e  po l len  donor, The t e s t  hybrids  
werc p lan ted  a s  a s o l c  crop m d  e i t h e r  a s  a seed mixture (4 p n r t  hybr id  + 
1 p a r t  p o l l e n  donor) o r  i n  combinaticn and t h e  po l len  donor p lan ted  a f t o r  
every 2 rows of t h e  t e s t  hybrid.  The following t rea tments  were maintained. 
hybrid alone - inoculated 
hybrid + pollcn donor - incculatcd 
hybrid alone - noninocu1;rted 
hybrid + pollen rtonor - noninoculntctl 
The experiments were conducted i n  24m x 20n i s c l a t i o n  p l o t s  located 
a t l e a s t  SO0 m from any other  pcar l  m i l l e t  crop. In 1972, the  t e s t  hybrid 
used wm ICH-118 as  seed mixture with t he  pollen donor i n  an unroplicated 
t r i a l .  In 1979 ICH-220 was used with the  pollen donor plantcd a f t e r  
every 2 rows of t he  hybrid. Ergot inoculat ions were made by spray- 
inocula t ing  t he  crop a t  t he  time the hybrid was a t  the p ro to -vy  flower- 
i ng  s tage with honcyciew conidial  suspension using a knapsack powcr sprayer.  
The inoculat ions were made t h r i ce  in  1973 and twice i n  1979. Water was 
sprayed on the  noninoculatec! check crops. 
Ergot scoring and y ie ld  measurements wcrc taken following the 
s tandard procedurcs used a t  the  ICKISAT Centcr. 
Resul ts  of two years experiments a re  prcscntcd i n  Tables 26 and 27. 
In both the  years in inoculated p l o t s  there  was a considerablc reduction 
in ergot  in fec t ion  and increase i n  p a i n  y ic lds  of the  hybrids planted 
with t !~c  ijollen donor coqjared with the  hybrids without the pollen donor. 
lQ,Flu these  r e s u l t s  are encouraging, there  i s  a need t o  t e s t  the 
success of t h i s  cont ro l  nlerrsure a t  more than one locat ion ... 
T & ~ u  26. Ergot i n fec t ion  and grain y i e l d  of Pear l  Mi l le t  F1 hybrid 
ICH-11;; grown with 'and without n pollen donor, SC-2 (M)5-4 
and e i t h e r  inoculated o r  non-inoculated i n  four i s o l a t i o n  
p l o t s  d u r i n ~  the 1970 r a iny  season n t  tho ICRISAT Center 
Ergot i n fec t ion  Grain yiclc! 
Test  l i n e  ( s )  Treatment i nc  . (%I ssev. (8u g / h e a d 9  ke /p lo td  
ICH-113 alone Inoculated 7 3 C . 3  4.4 1.7 
ICH- 113+SC -2 (M) 5-4 Inoculatcd 3 4 1.5 3 3 . 3  15.0 
ICH-112 alone Non-inoculated 25 1.1 15.6 7.6 
ICH-113+SC-2 (M)5 -4 Non-inoculated 20 2.3 3 .G 2.6 
y Sever i ty  is baser? on in fec t ed  heads only 
* Plot  s i z e  = 11 rows x :I m (8 m x 3.25 m) 
11/ Mean o f  20 inflorescences grain weight 
Table 27. Mean ergot infect ion and nc~m grain yiclcl of n Pearl  Mil let  
F1 hybrid ICM 22L' pown with m d  without pol len donor l inos  
SC-2(F'1)5-4 and c i t h c r  i n o c ~ ~ l n t c d  or non-inoculated i n  i so l a t i on  
p lo t s  during thc  1979 rainy season a t  thc IC1IIS;\T Center 
Test l i ne  (s) 
Meany erpot 1000 Thre- p l o t 9  Grain 
infect ion grain shine y i e ld  no. 
T d a t  - l n c .  Sev. w t .  (%) (kg) ( ~ 1 0 3 1  
ment (% (E) 
ICH 220 Inoculated 90 26 6.2 43.7 1 1322 
ICH 220*SC-2 ( ~ ) 5 - 4 9  Inoculated 55 12 7.8 66.3 22-87 320G 
ICH 220 alone Non- 0 7 16 G.6 36.7 4.70 777 
inoculated 
ICH 2 2 0 + ~ ~ - 2  (M)s-49 Non- 10 8 7.5 72.3 26.34 3736 
inoculated 
S.D. 8.6 12.6 0.9 7.4 8.0 926.8 
LSD(P=O.OS) 17.1 13.6 1.9 14.9 16.0 1606.0 
a' 14.2 59.4 13.3 13.6 51.1 47.3 
- -  - -- 
a~ Mean of 200 randomly se lec ted  heads from each of 3 rep l ica t ions  
and seve r i t y  i s  based on infected heads 
Plot  s i z e  15 rows x 10 m (11.25 m x 10 m) and yie ld  i s  mean of 
3 rep l ica t ions  
SC-2(M)5-4 an e a r l y  maturing ergot  low susceptible l ine  planted 
a f t e r  every 2 rows of ICH 220 
6 Project:  M.Path-N3.2 : Identification, dcve!?;)mnt and u t i l i z a t i o n  of 
s table  smut i-osistnnce 
Smut res is tance scrceninp, has bcen carried out at  Hissar since 1977. 
Although Hissar is  known as a "hot spott t  for  smut, natura l  incidence of 
smut was almost negl ig ible  during the 1979 rainy season. The weather 
c m d i t i m s ,  pa r t i cu la r ly  humidity although were not conducive t o  promoto 
na tu ra l  smut infect ion,  about 40% infection (severity) developed on the  
known susceptible hybrids IW-104 and ICH-105 following inoculation. 
6.1.1 I n i t i a l  Screen:- 
i )  - of 358 West African germplasm l ines  (including Clement se lect ions) ,  
93 l ines  were smut-free and about 52% of l ines  had smut i n  tho 
range of 0.1 t o  5%. Many smut-free s ingle  hoads were selected fo r  
fur ther  t e s t ing .  
i f )  - of 654 se lect ions  from Upper Volta, 43 l ines  were smut-free and 
more than 50% of the l ines  had no more than 5% smut. 
i i i )  - a t o t a l  o f  99 e n t r i e s  in 5 ICRISAT breeding t r i a l s  were screened, 
A l l  t he  hybrids and male s t e r i l e s  were highly susceptible (more 
than 20% smut). Six of the 23 inbrods were smut-free. High smut 
suscep t ib i l i ty  of the  advanced breeding l inos  emphasises the need 
t o  develop smut r e s i s t a n t  hybrids and va r i e t i e s .  
5.1.2 Advanced Screen: - 
) - 790 e n t r i e s ,  se lected from the 1970 I n i t i a l  Screen were tes ted,  
.a, Twentyme percent of e n t r i e s  were smut-free, about 30% of en t r i e s  
had smut between 0.1 and 18, 26% of e n t r i e s  had smut sever i ty  
v e t w e e n  1.1 and 5%, and only about 3% of en t r i e s  had beyond 20% 
smut, Some of the  smut-free e n t r i e s  have been included i n  the  
19130 IPMSN for  multi locational t e s t ing .  
i i )  - i n  the  23 en t ry  PMSN (ent r ies  selected from the 1970 Advanced 
screen) 5 e n t r i e s  were smut-frec and 22 en t r i e s  had no more th'm 
5% smut. Some of these e n t r i e s  were included in the 19110 I?i?SN. 
5.1.3 I h e  1979 1PMSN:- 
- the  1979 In te rna t ima l  Pearl Millet Smut Nursery (IPMSN), with 37 
e n t r i e s ,  was tes ted  a t  2 locations in  Wcst Africa and 2 l 3 c a t i m s  
i n  India. Entr ies  with a high degree of resistance across locations 
were iden t i f i ed  (see the  1979 IPMSN Report - PMPS 0001). 
6.1.4 Development of smut res is tance: -  
- a t o t a l  of 167 F2 populations from crosses involving smut low sus- 
cept ib le  @notypes and agronomic e l i t e  genotypes were t e s t ed ,  More 
than 500 smut-free s ingle  heads were se lec ted  from the promisin,; 
yopulatians fo r  fur ther  evaluation a t  the Fg stage. 
6.1,s U t i l i z a t i m  of smut resistance : - 
- some of the  identifiec! resistance sources are  being u t i l i zed  t o  
develop smut r e s i s t an t  hybrids and var ie t ies .  Test cross Fls and 
Co-bulks w i l l  be testod during the 1900 ra iny season. Crosses 
between smut r e s i s t an t  l ines  and good agronomic types (dwarf and high 
t i l l e r i n g )  have been made and F2 populaticns w i l l  be screened in  the 
1930 rainy seascn. 
- seed of smut r e s i s t an t  l ines  have been supplied t o  several  
s c i e n t i s t s  in  India on request. 
0.2 Introduction: - 
This projec t  was i n i t i a t e d  in 1976 and the  progress was reviewed 
in 1978. The main objectives of the  projec t  a re  t o  iden t i fy  and develop 
sources of res is tance ,  and u t i l i s e  them in  breeding program t o  develop 
smut r e s i s t a n t  cul t ivars .  
Smut res is tance  screening has been ca r r i ed  out since 1977 a t  Hissar, 
a smut '!hot spot" locaticn. Like the  ergot res is tance  screening, the smut 
res is tance  screening is  a l so  carr ied  out in  three  phases - I n i t i a l ,  Advance 
and Multi locaticnal  t e s t i n g  a s  deta i led  in  the 1978 Report. 
D u r i n ~  the  ra iny seasons of 1977 and 137:, the na tu ra l  incidence 
of smut was high enou& (more than 80% sever i ty  on susceptible l ines )  a t  
Hissar fo r  screening materials without a r t i f i c i n l  inoculation. Natural 
smut incidence, however, was qui te  low ( less  than 18 c r ~  the e a r l y  planted 
swt susceptible hybrid DJ-104 a t  HAU farm) during the  1979 rainy seascn. 
Therefore, screening was dmc by a r t i f i c i a l  inoculaticn.  The inoculated 
heads of M-104 and ICH-105 developed about 40% smut compared t o  l e s s  
than 1% smut cn rninoculated heads. 
Spore b a l l s  from froshly collected smut s o r i ,  from infected carhoads 
a t  the  HAU farm, were soaked in  t ap  water for  about 24 hrs.  The spor id ia l  
suspension s o  obtained was used ns inoculum. About 5 m l  spore suspension 
was inject-inoculated i n t o  the  boot of each plant  and was then covered 
with a white parchment paper bag. Smut scoring was done a t  mstturity. 
The scoring system followed was the same as in  the  previous years. 
6.4 I n i t i a l  Scr=: - 
6.4.1 I n i t i a l  Screon-A:- 274 germplasm l ines  from Africa were screened. 
Seventy five l ines  (27% of en t r i e s )  were smut-free and m l y  8 l i nes  had 
more than 20% smut (Table 28). Detailed smut reactions are  provided in 
Appendix-I together with ergot reactions.  The susceptible checks ICH-105 
and DJ-104 developed more than 40% smut. We selected 40 smut-free heads 
f o r  fur ther  evaluation, 
6.4.2 I n i t i a l  Screen-D:- We screened 05 gerqlasm s e l e c t i m s  made by 
Clement in  Upper Volta. Eighteen l ines  were smut-free, 213 l ines  had no 
mfn 
morekl% smut, and cnly 2 l ines  had more than 20% smut (Table 29). The 
de ta i l ed  observat ims are presented in  Appendix-I1 together with ergot 
react icns .  We selected 36 smut-free heads fo r  fu r the r  evaluat im.  
6.4.3 I n i t i a l  Screen-C:- We screened 654 se lect ions  in  breeding l ines  
from Upper Volta. About 7% of the  e n t r i e s  (413 s e l e c t i m s )  wore smut- 
free,  about 17% of the  e n t r i e s  (110 s e l e c t i m s )  developed no more than 
1% smut. Only 27 e n t r i e s  (4% of selection) had more than 20% smut 
(Table 30). The deta i led  reactions are provided i n  Appendix-111 together 
with ergot r e a c t i m s .  We selected more than 300 smut-free heads f o r  
fu r the r  tes t ing.  
ICRISAT Breeding materials:-  A t o t a l  of 99 e n t r i e s  from 5 t r i a l s  
were screened. These included hybrids, inbreds, hybrid-parents, ms-lines, 
and IPMAT-5 en t r i e s .  The smut reactions of hybrids, hybrid-parents and 
ms-lines are  presented i n  Appendix-IV together with ergot  r eac t i a r s  and 
those of IPMAT-5 and inbre are  presented in Appendix-XXVII and the  
summary presented i n  Table 31. 
Of 23 inbreds, 6 were smut-free and 9 developed smut i n  the range 
of 0.1 t o  5%. Amcng 21 IPMAT-5 e n t r i e s ,  no en t ry  was smut f ree ,  12 e n t r i e s  
had S I I R I ~  in  the r a n g  of (1 t o  20% and the remaining 9 en t r i e s  developed 
more than 20% smut. Of 25 hybrid-parents, 19 e n t r i e s  developed smut in 
the  range of (1-20%, and the  remaining 6 had more than 20% smut. 
Hybrids and the  ms-linos were highly susceptible.  Only 5 of the 
27 hybrids hrd smut in  the  range of 10-20% and the remaining hybrids and 
the  3 ms-lines a l l  ha3 mom than 20% smut. 
6.5 Advanced Screen : - 
Smut-free s ingle  head s e l e c t i m s  from the  I h i t i a l  Scrcdn are 
r e t e s t ed  as head-to-row progenies in  the  Advance Screen. About 800 en t r i e s  
were screened i n  3 t r i a l s .  
6.5.1 Advanced Screen-A:- Four of the  54 e n t r i e s  were smut-free, 25 
e n t r i e s  dovaloped smut in  the  range of 0.1-1% and the  remaining en t r i e s  
had smut between 1 and 20% (Table 32) cowqared with 40% smut infect icn  
in t h e  susceptible check l ines  . The deta i led  smut reac t i a r s  are presented 
in  Appendix-XXVIII. We selected 60 smut-free heads from 29 yromising 
e n t r i e s  f o r  fu r the r  evaluation. 
6.5.2 Advanced Screen-D:- Of 525 e n t r i e s  scrcenecl, 104 e n t r i e s  were 
smut-free, 155 e n t r i e s  had smut between 0.1 a n d  1 ie rccn t ,  149 cn t r i e s  
had between 1.1 and 5% mcl only 10 en t r i e s  hn!l more than 205 smut (Table 33) 
The smut reactions cf individual e n t r i e s  are i ~ ~ s c n t e t l  in Appendix-XXIX. 
About 33C smut-frco single heads were selected from lu0 promising cn t r i e s  
f o r  fur ther  evalilcrtion. 
G.5.3 AdvanceJ Screen-C: - Of the 211 en t r i e s ,  5; were smut-free, 53 e n t r i e s  
developed smut in  the  range of '3.1 t o  1.0% and only 3 en t r i e s  had mon than 
20% smut (Table 34).  In Ap?enc!ix-XXX shut reactions of individual e n t r i e s  
are presented. About 150 smut f r e e - s i n ~ l e  heads from 51 promising e n t r i e s  
were selected f o r  fur ther  evaluation. 
6.5.4 Pearl  Millet Smut Nursery (Pm) : - The 1979 PMSN with 20 promisin2 
e n t r i e s  from the  19711 Advanced Screen, was screened at Hissar. Five e n t r i e s  
were smut-free, 11 e n t r i e s  had smut in  tho range of 0.1 t o  l'b, and the 
remaining e n t r i e s  dovel~ged smut in the  ran@ of 1 t o  9% (Table 35). Thc 
5 smut-free e n t r i e s  haw been included in  the  19X IPMSN fur  multilocational 
t e s t i n g ,  
6,6 International  Pearl Millet  Smut Nursery (1PMW):- 
m e  1979 IPhM with 37 e n t r i e s  was t e s t ed  a t  Dadley (Senegal), 
Kamboinse (Upper Volta), and Jannagar and Hissar (India).  The r e su l t s  were 
encouraging and f ive  en t r i e s ;  ICI 751743-1, P-10-S-1, SSCFS 252-S-4, 
ED209-1-64-7, and P-20-S-1 were highly r e s i s t an t  t c  smut (no more than <% 
smut a t  any m e  locations) across locations (Report of the 1979 IPMSII, 
PMPS 8001). 
5.7 Devslopmnt of Smut Resistance:- 
In an a t t e q t  t o  rapidly build-up h i& levels  of smut resistance, 
the  l ines  iden t i f i ed  a s  apparently l e s s  susceptible t o  smut in the 1977 
screening were intermated in the 1977-73 post rainy season. F1 progenies 
were t e s t ed  during the 197C and the F2 progenies were screened during the  
1979 rainy season. Of 117 F2 populatians screened, G were smut-free, 1;7 
populations &velq)ed smut in  the  range of d .  1 t o  54, and only 2 popu- 
l a t i c n s  had more tiim 2 . 2  smut. Smut r e n c t i m s  of individual  e n t r i e s  
a re  presented in  Apsendices XXXI-XXXII. A?)out 4dc) smut-frcc s ingle  
heads were se lec tea  f o r  t e s t i n g  as  F3 fami1i:s in  the  1370 rainy season. 
6 ,  U t i l i z a t i m  of smut res is tance 
Smut res is tance sources are being u t i l i z e d  in various ways in  
the  breeding procram. 
i )  - two smut r e s i s t a n t  l i n e s  were crossed with 27 agronomic e l i t e  l ines  
by Dr. D.S. Tslukdar in the  1977-70 yost  rainy season and 50 F1 
l ines  t e s t e d  i n  the  1978 ra iny season and F2 populaticms were 
screened during the  1979 rainy season. Of 50 F2 populations, 1 was 
smut-free and 44 popu la t ims  had smut in  the  r n g e  of 0 .1  t o  10% 
and caly  1 populaticn had more than 215% smut. The smut react icns  
of individual populations an! presented in Appendix-XXXIII. More 
than 100 smut-free s ingle  heads were se lec ted  f o r  t e s t i n g  as 
F3 l i n e s  a s  head-to-row progenies. 
i i )  - Ql the3ms-lines 90 t e s t  crosses made by Dr. D.S. Talukdar with smut 
r e s i s t a n t  l ines  t o  t e s t  t h e i r  p o t e n t i a l  a s  pol l inators .  These t o s t  
crosses w i l l  be screened during the 1933 ra iny seascn. 
i i i )  - Smut r e s i s t a n t  composite popu la t ims  formed by Dr. S.C. Cup3  with 
37 smut l e s s  suscept ib le  l ines  and p r o ~ n i e s  w i l l  be screened in  
t h e  1920 ra iny seascn. 
i v )  - FZ popu la t ims  from crosses ?utwtlen suut r e s i s t a n t  and n high 
t i l l e r i n g ,  and dwarf l ine  (made by Dr. K. Anand Kwnar) w i l l  be 
screened during the 1930 ra iny seascn. 
Table 28. Smut reactims of 274 West A f r i c ~  ,germplasm lines in the 
Iriitial Smut Screen-A at Hissar during the 1979 rainy 
season. 
Smut severity(%) class No. of entries % of entries 
Table 29. Smut reactims of 85 West African germplasm lines (Clement's 
groupings) in  the Init ial  Smut Screen-I3 at Hissar during the 
1979 rainy season 
Smut severity (%) class No. of entries % of entries 
Table 38,  Smut reactions of 654 Upper Volta selections in the  I n i t i a l  
Smut Screen-C a t  Hissar during the  1979 rainy season 
Smut sever i ty  (%) rmge No. of en t r i e s  % of en t r i e s  
Table 31. Smut reactions of ICRISAT breeding lincs i n  the I n i t i a l  
Smut Screen-D a t  Hissar during the 1979 rainy season 
h e e d i n g  trials No, of No, of en t r i e s  i n  the Smut severi ty 
e n t r i e s  (%I range 
0 0.1-1.0 1.1-5.0 5.1-10.0 10.1-20.0 >20 
Inbreds 23 6 5 4 4 3 1 
P W - I  27 0 0 0 0 5 2 2 
PMHT-I-parents 25 0 1 5 C 5 G 
IPMAT-5 2 1 0 1 3 3 5 9 
MS l ines  3 3 0 0 0 0 3 
--------I-------------.------------------.-.-------- 
Total 99 6 7 12 15 13 4 1 
Table 32. Snut reac t ims  of 54 entry Mvanced screening-A during 
the 1979 rniny season at  Hissnr 
Smut severity (%) c l a s s  No. o f o n t r i e s  % of entr ies  
Table 33. Smut reactions of 525 entry Advanced Screening-B at  
Hissar during the 1979 rainy season 
Smut severity (%) c l a s s  No. o f  entr ies  % of entries  
Table 34. Smut reactions of 211 entry Advanced screening-C during the 
rainy season 1979 at  Hissar 
Smut severi ty  (%) class No. of ontrics % of entr ies  
Table 35. Smut renct ions  and days t o  75 percent  flowering (DTF) of 
23 e n t r y  Pear l  Mil le t  Smut Nursory (PMSN) during t he  
1979 rainy season a t  Hissar  
Entry Smut s e v e r i t y  (%) 
No. Pedigree D T F ~  ?.iennQ R'mge 
1 ED 30-1-1-S-5 
2 J 797-1-S-3 
3 ED 213-1-5-2 
4 ED 137-1-2-S-3 
5 EDS 46-1-2-S-2 
2 1 EBS 37-2-2-S-1 
2 2 NEP 533-5690-S-6 
23 MC FS 183-S-1 
24 700479-S-2 
2 5 J 703-1-S-1 
26 WC PS 346-S-2 
27 WC FS 3034-3  
28 EBS 137-34-1 
RJ 104 Check 
ICH 105 Chcck 
mean of 2 . rep l ica t ions  
mean of 40 heads i n  2 replications 
Appendix I 
Ergot and smut reactions, and days t o  75 percent flowering (DTF) o f  
284 Wost African germplasm l ines  during the 1979 rainy season 
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Ikan 04 5-12 inoculated-bagged heads in smut nursery a t  l!irsar 
- !Jot rccorded 
Appendix I1 
Ergot and smut reactions, and days t o  75 percent flowering (DTF) of 84 




A t  ICRISAT Center A t  Hissar 
TF Ergot sev.  (%)u Smut sev. (%: 
Entry A t  ICRISAT Center At Hissar 
No. Pedigree DTF Ergot sev.  (%]y smut sev.  [%)b-/ 
Entw A t  ICRISAT Center A t  Hissar 
No, Pt?digree DTF ~ r g o t  sev. (%)y ~ m u t  sev, (%Iy 
ICH-105 Check 48 89 
W-104 Check 45 93 
Mean of 10 bagged - inoculated heads 
b~ Mean of 10 inoculated - bagged heads i n  smut nursery at Hissar 
Appendix I11 
Ergot 'and Smut reactions and days t o  75 percent flowering (DTF) o f  651 
Upper Volta se lec t ions  in  the i n i t i a l  screenings during the 1979 rainy 
season. 
- 
A t  ICRISAT Center A t  Hissar 
Entry 
No. Pedigree 
Ergot sev .  (%) Smut sev .  (%) 
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5 6 5-95 
5 6 20-100 
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Contd.. . . . . , 
Entry 
NO. Pedigree -- DTF 
171 MLC-SN-358-1-1 44 
472 LC-SN-450-1-1 (CP) 4 8 
473 F4-FC-1285-8-8 54 
474 F4-FC-1285 -2-3 5 11 
475 LC-SN-315-2-1 54 
At ICRISAT Center 
Ergot sov. (%) 
~ c a n g  Range 
At Hiss ar 
Smut sev. (%I 
!4eanb Ranee 
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517 NML 6.4-12-2-1 
S1C F4-FC-1302-1-2 
519 WC-6-2 
52:) M U :  -SN-6-1-2 
DTF 
- 
Ergot scv. (%) Smut sev. (%) 
Meany Range ~ e a n b  Rango 
73 50-100 8 0-3') 
73 i n -  in0 3 (1-10 
74 25-98 3 0-0 
74 20-109 13 0-50 
7 4 35-95 2 9-15 
74 217- 100 5 '3-29 
7 5 29- i ~ n  1 3-5 
75 35-100 10 0-50 
7 5 50-199 5 0-25 
75 35- ion 5 0-20 
Contd.. . ... 
A t  Hissar 
Ergot sov. (%) Smut S O ~ .  (%) 
~ c a &  Range 
-. 
Entry 
N O .  Pedigree 
Contd.. . .. 
At ICRISW Center At Hissar 
Entry 
NO, Pedigree 
Ergot sev. (%) Smut sev. (%) 
DTF ideang Range 14canQ Eange 
Contd.. . . . . 
A t  ICRISAT Center A t  Hissar 
Entry 
NO. Pedigroc DTF 
Ergot sev. (%) Smut sev. (%) 
!bang Range Meany Range 
Contd. .. .. . 






E r ~ o t  scv. (%) 
- 
Smut scv. (%) 
DTP ~ c ? . n y  R a n p  ~ e m 9  Rmgc 
--I--.-- ---- _- 
p, :; .-, ,, C l i  ' ~ S - l ' J ' ~  
, , , 
12 ?-25 
5 '1 ,o 75- l;",l 1 9-19 
.;', d: '"j-99 Jr. 5 1-15 
5 7 1 1 0  i> c, 5!I-99 37 25-C ' 
IZO Ci', 25-10? 2 0-50 
Mean of 10 bagged-inoculated-bag~cd heads at ICRISAT Center 
bJ Moan of 10 inoculated bagged heads at  Hissar 
- Not recorded 
Ergot r e n c t i ~ n s  m d  days t o  75 percent flowering (DTF) of 503 breedin; l i n e s  
i n  15 trials during t h e  1979 ra iny se~ason a t  ICRISAT Center 
Entry No. Pedigree 
- -- -- - 
DTF Err:ot scv . ( t  ) 2/ 
EXI'ERIMENTAL VED.1ETIES TRIAL (Em) I .  - 
1 IVS-l', 75 
2 NELC-A 73 
3 SC1-H 72 
4 IVS-A 75 
5 WC-C 75 
6 D2-DD 73 
7 MC-H 70 
8 MC-1, 73 
3 fJEC-A 72 
10 SC1-!J 7; 
11 MC-P 72 
12 ICIdS-7703 
13 IVS-S 73 
14 IVS-H 76 
15 NEC-i',R 7: 
1 G  SSC-Dil 78 
17 PIC-B 73 
18 IVS-P 7C 
13 PfC-H 7C 
20 SC1-'i' 73 
2 1 SSC-K 73 
2 2 SC1-A 7;; 
2 3 NC-K 73 
24 WC-A 78 
25 BJ-104 
ICH-105 (Chock) 
11. IMPROVED EXPERIrENTAL VNlIETIES TRIAL (IEVT) 
1 !UC-C 7S(SB) 
2 IVS-A 75 (9) 
3 wc-c 75 (')) 
4 IVS-P 77 




6 WC-B 76 
7 1lrC-C 75 (TC) 
8 fVS-h 75 (S) 
9 MC-P 76 (0) 
10 RF-A 76 (0) 
11 WC-B 76 (0) 
12 IVC-C 75 
13 IVS-A 75 
14 IVS-A (SB) 
15 WC-2 77 
16 SSC-C 75 
17 SSC-C 75 (0) 
18 SSC-H 76 (0) 
19 IVS-A 75 
20 wc-c 75 (S) 
2 1 SSC-H 76 
22 RF-A 76 
2 3 BK-560 
24 MC-P 76 
25 85-104 
Ergot 
TF sev. (%) 
ICH-105 (Check) 43 87 
111. COMPARISON OF EXPERIMENTAL VARIETIES TRIAL (CEVT) 
1 MBH- 110 
2 IVS-A 75 
3 sv-I I 
SV-I (DS) 
LC-C75 
6 LC-P, 77 
7 wc-C 75 
8 IVS-P 77 
9 WC-B 77 
10 MC-I( 77 
11 SSC-P 77 
12 SSC-C 75 
13 PSB-8 
14 MC-C 75 
ICH-105 (Check) 4 3 9 1 
Contd.. . . 
Entry Ergot 
No. Pedigree DTF sev. (%) 
I V .  PEARL M I L E T  DIITIAL HYBRID TRIAL-4  P PAREM'S -,- (PtIIHT - - . - -4P) 
I C H - 1 0 5  (Check) 
C m t d . .  
Entry Ergot 
No. Pedigree DTF sev. (%) 
V . INTER-VARIETAL SYNTHETIC (IVS-P77) 
1 IVS-P 77 S-30 
2 S-35 
3 " S-1 
4 " S-15 
S I' S-28 
16 " S-48 
17 " S-32 
18 " S-SO 
19 S-56 
20 I' S-2 
Contd.. . . 
Entry 
No. Pedigree 
36 IVS-P 77 S-12 
37 " S-20 
38 I' S-43 
















DTF s e v . ( % )  
Contd.. . . . 
Entry 
No. Pedigree 
2 1 SC1-CC 
22 b!C - CO 
2 3 SC1-C2 
24 WC -C3 
2 5 IVS-A 75 
ICH-105 (Check) 
5141A [Check) 
1 BEST POPULATI!IN PROGENIES TRIAL (BPPT) 
1 IVS-8082 
2 NEC-8121 




DTF sev. (%I 
Contd.. . . .. 
Entry 


















Contd... . .. 
Entry Ergot 
No. Pedigree DTF 
- 
sov. (%) 
VII I .  ELITE .- . ~ VNIIETIES TRIAL (ELVT) - 
1 MBH-110 
2 IVS-7029 





























BJ -  lot? 
ICH-105 (Check) 
5 14 1A (Check) 
Contd.. ... 
Entry r, Ergot ~rn~:td 
No. Pedigree ETF sev. (%] sev. (%) 
- 
I X .  PEARL MILLET I,Mi3RID TRIAL-1 (PPflT-1) 
1 MEDH NO. 1/79 
2 ICH 245 
3 ICII 361 
4 ICII: 241 
S ICti 243 
6 ICH 215 
7 ICH 376 
8 ICH 267 
9 ICH 206 
10 ICH 162 
11 ICH 154 
12 UJ 104 
13 ICH 105 
14 I C H  277 
15 ICl l  165 
1 G  MEBH NO. 2/79 
17 ICH 383 
18 ICH 232 
19 BK 560-230 
2 0 ICH 220 
2 1 I C H  382 
2 2 ICH 226 
2 3 ICH 304 
2 4 ICY 118 
2 5 ICH 282 
26 ICH 274 
2 7 I C H  323 
5141 A Check 6 7 99 5 7 
X .  PEARL MILLET iiYCRID TRIAL- 1-P/\RENTS (PEW-1-x) 
1 ICP 383 
2 ICP 118 
3 ICP 381 
4 ICP 267 
5 ICP 226 
Contd... .. 
- 
Entry Pedieree DTF Ermt ~ m u t v  
No. sev.[d) sev.(%) 
6 MEBH 1/79 
7 ICt' 274 
8 ICP 378 
9 ICF 20G 











2 1 ICP 220 
2 2 J 104 
2 3 ICP 165 
24 YEBH 2/79 
25 ICF' 2815 
2 6 K-560 
ICP 243 
ICH 105 Chcck 
BJ 104 Check 
XI. PEARL MILLET IIJITIAL HYi3RID TRIriL-I I (PI'XTIII) 
1 IH 7909 
2 I C H  404 
3 ICH 403 
4 ICH 411 
5 ICH 385 
6 ICH 405 
7 ICH 390 
8 ICH 398 




No. Pedigree DT F sev. (%) 
11 IH 7905 
12 ICH 407 
13 ICH 410 
14 ICH 388 
15 ICH 220 
16 ICH 400 
17 ICH 118 
18 ICH 165 
19 ICH 394 
20 ICH 393 
2 1 ICH 386 
22 IH 7914 
2 3 IH 7910 
24 ICH 401 
2 5 IH 7904 
26 ICH 384 
2 7 I H  7915 
2 8 ICH 400 
29 11-1 790 1 
30 ICH 399 
3 1 ICH 387 
32 ICH 409 
33 IH 7903 
3 4 IH 7916 
35 ICH 105 
36 BJ- 104 
5 141 I',  heck) 
XII. PEARL MILLET INIT 
1 ICP 406 
2 ICP 403 
3 ICP 405 
4 ICP 411 
5 ICP 394 
Contd, . . . . . 
Entry 
No. Pediy~ci! - 
G ICP 390 
7 ICI? 410 
8 ICP 393 
9 ICP 118 
10 ICP 403 
11 ICF 105 
12 ICP 387 
13 ICP 406 
14 IHP 79003 
15 ICP 407 
16 IHP 79014 
17 IHP 79015 
18 X-560 
19 ICP 409 
20 ICP 401 
2 1 5-104 
22 IHP 79004 
23 ICP 220 
24 IHP 79005 
25 ICP 388 
26 IHP 79013 
2 7 IHP 79016 
28 ICP 165 
2 9 ICP 385 
30 ICP 386 
3 1 IHP 79009 
3 2 ICP 385 
33 ICF 400 
34 IHP 79001 
35 IHP 79010 
BJ-104 (Check) 
XIII .  PEmL MILLET SYNTHETIC TRIAL-I (PMST-1) 
1 ICMS 7815 
2 104s 7845 
3 IVS-A 75 
4 ICMS 7835 
5 ICMS 7819 
Ery,ot 
3TF sov. (%) 
Contd,. ... 
Entry Inbrcd 




I M S  7817 
ICNS 71303 
ICIIS 7703 
XIV. INBRED LIEJES 
Erpot  
D'r T: scv, ('6) 
Contd. . . . 
Entry Inbred 
No. Pio. P e d i p , ,  
ICH-105 Check 
XV. UNIFORM PROGENY NURSERY (UPN) 
(5-Seneeal-9-5 x 0-816) -5 
(5-173-1 x Ghma v i a  Nig. -5) -4 
(B-Senegal-9-5 x 3-816)-2 
(A-836 x Serero-2A-3)-2 
EDP N0.2 
(SD2 x ExB-2 (D-1074-15 x Ec-298) -2-13-4 
(5-173 x Ghma v i a  Niz.)-4-11 
(Ghana v i a  Nig. x KG-22)-4-1 
F5 (5-1623 x 3/4 ED-96) 
FS (SCl(S)4-18 x Saria Syn. -40-5) 
(5-104 x 3/4 HK)-11-70-1 
IVS-7190 
(P-24 x IP-230)-1 
(B-282 x 5-1244-1-1-1) -6 
(G73 x WC) : BC1 (F3) -54 
(700112-5 x 51623) x (700490-1)-2-1-1 
2 2 (5-595-1 x NEP-18-5638-1-17) -1 
2 3 F5 CMC-125 x Serere-33-4) 
24 (J 823) x (P-7) -5-2 
2 5 (Cam-73 x GNS) -1-3 
Ergot  
TF sev.  (%I 





P e d i ~ r c e  DT F sev. (%) 
(5-1138 x Cassady-20-1) -3 
(Gam-73 x ICI-7533-2) -1 
SC3 - 5048 
WC-7227 
(Dr. Cassady x 700490)-1-1-1 
MC-7111 
(5-823) x (P-7-5-2) -1 
(5-173-1 x Ghana via  Niq.) -5-14-1 
(Serere-39 x !I-816) -2-4-2 
SC1-717s 
(KG-22 x 70065 1) -4-1 
(G 73 x MC) : DCl(F3) -22 
(B-Sene~al-9-5) x B-816) -5 
(B-Senegal-9-5 x 0-016) -1 
(8-282 x 5-888) -27-14-1 
EBP No. 12 
(G 75 x EC) : l3C1 (F3) -19 
IVS-5454 
(J 25-1 x J 1623-1-1)-1-3-1 
(D-Sene~al-9-5 x B-816) -2-2 
E 398-2-1-0 
(SD2 x ExB-2) x (700760 x K560-10)-1-1 
(0-282 x 5-888) -27-2-1 
(G73 x MC): DCl(F3)-2 
(G75 x ExD) : BC1 (F3) -11 
Contd.. . . . , 
Entry Ercot 
No. Tedigroc 
--.-.- - --- 
ilT T; sev.  ( 2 )  
-- 
66 (Dr. Crrssady x 700/?90) -1-1 
6 7 (G 73 x MC) : DC1 (F3) -66 
6 8 (Gam-73 x Screre-2A-4) -4-2 
69 (Gam-73 x GNS-4) -2-2  
70 (0-282 x J 888)-27-9-4. 
7 1 G 73-K77 (Trial check) 
7 2 ICH-105 (f3eck) 
XVI. M A E  STERILE LINES 
111 A 
Ergot Smut 
DTF - sev. (%) sev.[%) 
ICH-10s Check 4 3 87 23 
Mean of 10 t o  30 bagped-inoculated hcads 
bJ Mean of 10 t o  20 inoculated-bap,p,cd heads i n  smut nursery at Hissar 
Appendix V 
Ergot r eac t ions  and days t o  75% -?lowerinq (nTF) o!: Id? e n t r i e s  i n  f ive  
All India Coordinated F i l le t  1n:provement Pro jec t  - at  ICRICAT Ccnter 
du r inc  t h e  1979 r a iny  season 
71. 
ilo. Entry DTF 
I .  INITIAL PEARL - -- !IILLET - - :32!'.ii) -- - - . TRIAL- 1 (IP?PiT- i )  
-- & 
1 f l . i B  - 38 
2 II?B - 37 
3 ICli - 241  
4  GEB - 32 
S Hyb - 1001 
11 I(3I - 226 
12 AHR - 30 
13 Ilyd - 1021 
14 M3H - 126 
15 Pli - 1 
16 GI-19 - 45 
17 NIB - 31 
18 BD - 24 
19 HHB - 36 
20 HD - 382 
2 1 PHB - 65 
22 UQi - 8 
2 3 RHB - 9 
24 BJ - 104 
2 5 PfiB - 68 
26 MBH - 121 47 
27 MBtf - 125 4 7 
28 GHB - 71 39 
29 PMB - 67 50 
30 IM-105 Local aeck 4 5 
S1. 
No. Entry DTF 
a/ rEean- ergot 
(%I 
ADVANCED PEARL VILLET HYBRID TRIAL- I I (APYBIT- I I )  
- --- -.--.--.A 
1 MBH - 118 
2 bn3H - 110 
3 MBH - 117 
1? DD - 763 
5 PHB - 1 4  
11 B J  - 104 
12 MBH - 116 
13 Hyb - 1011 
14 5141 x L-6-2 
15 I a  - 154 
16 U M  - 6 
17 PHB - 6 3  
18 K a - l  - 388 
19 BD - 56 - 40 
20 COH - 2 
2 1 ua1 - 5 47 
22 PHB - 24 4 5 
2 3 GHB - 18 4 5 
24 IQ1 105 Local Check 4 5 
111. I N I T I A L  PEARL MILLET POPULATION TRIAL-IV (IPMPT-IV) 
1 WCC 75 
2 I V S  P77 
3 15 P Synthetic 
4 COP 1 
5 P S B  - 15 
6 P S B  - 8 
7 D C - 4  
8 A M P - 4  
9 GPB - 2 
10 GPB - 1 
E n t r y  DTF a/ haw- ergot 
(%I 
11 VBS - 3 
12 K13 - 370 
13 ICFS - 7017 
14 R I B  - 216 
15 PSB - 14 
16 LCR - 1 
17 HC - 5 
18 NP - 3 
19 V !lo. 2 
20 P S B  16 
2 1 GPB - 3 
22 RBS - 2 
2 3 RCB - 2 
2 4 B J  - 104 
2 5 DT No.2 
26 79-5 
2 7 PHB 14 
2 8 IYCB - 77 
29 XMB - 1008 
30 RHR 
3 1 79 - 1 4 5 
32 ICH-105 Local Check 4 5 
I V .  ADVANCED PEARL EiI LLET POPULATION TRIAL-V (tV!!PT- V) 
-- 
1 MC C-75 
2 MC P- 76 
3 IVS-A- 75 
4 PSB- 1378 
5 SSm- 76 
6 PSB - 11 
7 WC- C75 
8 ICMS- 7703 
9 PSB - 8 
10 HC - 4 
S1. 
No. Entry DTF 
a/ Pean- er:ot 
(2) 
11 DC - 3 
12 P53 - 1078 
13 1S.P - 2 
14 PSB - 3 
1s lu!P - 1 
18 IM-105 Local oleck 42 7 7 
V. MALE STERILES NJD POLLI14ATORS 
DTF iienn-e' ergot  
( 96 )  
36 Serere 36- 14.2 
37 3853 A 
3 8 5711 A-1 
39 551UA - 2 
40 5928 A 
I?. 6 5711 P. 
47 5540 A-1 
4 8 4072 A 
4.9 5141 EL 
5 0 ICH-105 Check 
5 1  BJ-104 Check (12 C 3 
a/ Mean of 10 to  20 bagged - inoculated heads 
Ergot, downy mildc!! (Did) nn:! r u s t  r o n c t i  il;, m?, 32ys t o  75 percent f lcwering 
(DTF) of 256 entry Advanced Ergot Screening-A during t he  1979 ra iny  season a t  
ICRISAT Center 
Entry Ergot s e v e r i t y  
No. Pedigree DTF ~$1 RUCI 
700517-E- 3-DEZ- 1 5 3 3 0- 15 
Ex Bouchi 700638- 3- 2-E- 3- 2- DM- 1 5 3 5 0- 40 
700688-E- 1-DM- 1 56 8 0- 40 
EB 63-1-2-E-1-DM-1 5 3 9 0- 40 
IP  N0.1926-E-3-DM-1 5 3 11 0-50 
700790-E-3- DM- 1 56 12 1- 25 
700434- I-E- 1-DM 1 5 6 13 0- 60 
J 1553-E-3-3-Ml-1 5 3 13  0-50 
700487-11-E- 1-DE!-1 5 3 14 0- 80 
Ex Bouchi 700638- 3- 2- E- 3- 4- Dh!- 1 5 3 14 0-98 
7006 12- E- 1- DM- l 
700448- 11-E- 2- 1-D!C 1 
IP NO, 1926-E-4- DM 1 
700438- E- 1- DM- 1 
700437-E- 1- DEb 1 
314 HK 71-2-E-2-DM-1 
SC- 1 (S4) 2 7- 3- E- 4- DM- 1 
700483- I-E- 1-DM- 1 
700569-1- C- 1-DM- I 
700790-E-2-DM1 
700507-E-5-DM- 1 5 3 2 1 0-90 
700043-E-1-DM- 1 56 2 2 10- 30 
700790-E- 1-DM- 1 5 3  22 1-90 
Ex Bouchi 700638- 3-2-E- 3-3- DM- 1 50 2 3 0- 75 
700491- I-E- 1- DM- 1 44 2 4 5-50 
700355-E- 1- DM- 1 46 25 0- 75 
700711-E-1-Dl41 50 2 5 1- 75 
3/4S 208- 2- 1-E-2- 2- DM 1 50 25 1- 70 
J 797-1-E-2-1-DEZ-1 5 3 2 5 0- 75 
700158-I-E-1-Dl41 5 3  26 0- 80 
.--. -.. - . - 
Entry Ergot severity Pe4igree No. DTT (%I C/ nu&/ Rust- 
,an, (%) Sev. 
314 S 81-1- 1-E-3-Dbt 1 
700492- I- E- 1-DM- 1 
3/4 HK 31- 1- E- 1- 3-DH- 1 
IP NO. 1926-E- 1-DM1 
700446- 11- E- 2- 3- DM- 1 
700448- 11-E-2-2-DM-1 
700568-E- 1- Dl4 1 
J 2210-2-E-2-2- DM- 1 
700490- E- 1- DM- 1 
3/4 S 67-3-3-E-1-Dkl 
IP NO. 1926-E- 2-DM- 1 
J 2210-2-E-3-4-DK1 
70060' - E- 3- DM- 1 
700599- E- 2- DM- 1 
J 2210-2-E- 3- 1-DM-1 
700489-11-C-2-2-DM 1 
700489- 11-E-2- 1-DM- 1 
3/4 S 248-2- 1-E- 1-DM- 1 
700489- I-E- 1-DM 1 
700566- E- 1- DM- 1 
700601-E- 1- DM- 1 
MPP 7135- 3- 1- E- 3-DM- 1 
SC-2(M) 5-4-E- 1-24-III-1 
700647- E- 1- PC 1 
3/4 ExB 70- 1- 1- E- 3- DM- 1 
J 1553-E- 2-2-DK 1 
700572-E-1-2-DM-1 
700448- I- E- 2- 3-DM- 1 
700507- E- 3- D& 1 
7006 19- E- 3- DM- 1 
--.- - 




700037- I-E- 3-DK 1 
700537-E- 1-2- W1 
3/4 ExB 162- 2- E- 1- DM- 1 
7005 17- E- 2- DM- 1 
700507- E-4- DM- 1 
SC- 2- (M) 13-4- E- 1- DM- 1 
5797- 1-~-3-5-Df1-1 
700622-E 3-DM-1 
700489-11-E- 1-2-M& 1 
700479-E-1-DM- 1 
700489- 11- E- 1- 1- DliC 1 
700492-I-E- 3-DM- 1 
5797- 1-E-3-2-DM-1 
700438-E-2- DM- 1 
700599- E-5-DM- 1 
J 2238-~-4-%DM-l 
J 2238-E-4- 1- B!- 1 
5 2210-2-E-2-1-DM1 
700507-E- 2- DM- 1 
J 606- 2- E- 2- DM- 1 
700448- I-E- 1-1-Did- 1 
3/4 ExB 35- 1- 2-E- 1- 1-DM- 1 
3/4 ExB 96-2-E-2-DM- 1 
J 703-1-E-3-1-W1 
700546- I-E-2- D K  1 
---- ------ - - --  - -. - - - - ,  - .- - 
Entry Ergot s e v e r i t y  Pedigree No. DTF (%) C/ D Rust- 
& a d /  ~ m g e  (%) Sev. 
J 2210-2-E-3-3-DV-1 
3/4 S 1169- 2- 1-E- 1- 1- DM- 1 
700599- E- 11- DM- 1 
314 S 81- 1- 1 - C -  1-DM- 1 
700 130- E- 1- Db?- 1 
314 S 104- 3- 2- E- 1- DM- 1 
700599- E- 8- DM- 1 
314 ExB 70- 1- 1-E- 1- DM- 1 
3/4 Ex0 172- 4- E- 2- 1- DM- 1 
J 1553-E-2-1-D!!-1 
700142-E-5-DM- 1 
3/4 ExB 172-4-E- I- 1- DM- 1 
SC- I (S4) 2 7- 3-E- 3- DF4- 1 
700490- E- 2- DM- 1 
70049 1- I- E- 2-DM- 1 
700438- E- 3- DM- 1 
J 1553-E-3-1-DM-1 
700599- E- 7- DM- 1 
700037-I-C- 1-DM- 1 




314 ExB 48- 1- 2- E- 1- DM- 1 
700448- I- E- 2-2- DM- 1 
sC-l(S4)27-2-E-3-DM- 1 
3/4 S 114-2-1-E-2-2-LM-1 
700537-E- 1- 1-DM- 1 
700569- I-F- 2- GI'- 1 
700599- E-6- DM- 1 
-.- .- 
Entry Ergot sever i ty  
No. Pedi grce DTF (%I d/ 
Zz--iange ---- ('Lo) - - - 
146 J 2210-2-E-2-3-DM- 1 45 61 5-95 0 
147 700583-E-11-DM-1 50 6 2 1-90 0 
148 314 ExB 70-1-1-E-2-DM-1 50 62 10-95 0 
149 700467-I-E- 1- DM- 1 46 62 5-98 3.5 
150 700437- E- 2- DM- 1 4 3 62 0-95 0 
151 J 2238-E-1-3-D11-1 4 2 6 2 1-95 0 
152 3/4 S 104-3-2-E-2-D!,1- 1 5 3 62 20-98 0 
153 MPP 7135-3-1-E-4-Wrl 50 62 5-95 6.2 
154 700537- E-2- 1-DM- 1 46 63 1-98 0 
155 3/4ExB172-4-E-2-2-DM-1 50 63 35-95 0 
156 700622-E- 2-DM- 1 
157 J 606-2-E- 1-DM- 1 
158 700278-E- 1-DM- 1 
159 700619- E-6- DM- 1 
160 700047- E- 2-D!I- 1 
161 700142-E-8-DM-1 46 65 10-98 O 
162 J 22 10- 2- E- 3- 5- DM- 1 45 65 1-98 0 
163 700438-E- 4-011- 1 4 5 65 1-99 0 
164 700326- I- E- I-DM- 1 5 3 65 1-90 22.2 
165 700549- E- 1- CM- 1 50 66 1-98 0 
166 700 142- E- 4- DM- 1 46 66 10-95 565 
167 700583-E-1-DM-1 46 66 10-95 20 
168 SC-2(M) 13-4-E-7-DtI-1 4 3 66 45-90 0 
169 3/4S97-2-1-E-1-DM-1 45 66 10-90 O 
170 700619-E- 7-DM- 1 46 66 10-90 O 
171 3/4 ExS 35- 1-2-E-2-3-DM-1 4 2 66 5-90 1.4 
3/4 S 60- 1- 1- E- 2- DM- 1 4 5 66 5-98 O 
I73 7006 19- E- 4- DM- 1 42 66 0-100 2.6 
I74 700517-E-1-DM.1 41 67 25-98 0 






--A -" . . - 
c/ nk/ RUS t- 
(%I Sev. 
Ent ry  
No. Pedigree DTF 
~ean=' Range 
---- -.-- - 
J 79 7- 1- E- 3- 1- DM- 1 43 
700599- E- 1- DM- 1 <. 6 
700142-E- 1- DM- 1 50 
314 S 24 8- 2- 1- E- 2- DE4- 1 ~15 
SC-2(R) 13-4-E-4-DM-! 4 4  1 
70062 2- E- 1- DM- 1 4 1 
SC- 1 (So 27- 3- E-6- DF!- 1 45 
ExBouchi 700638- 3- 2-E-2- 1 -DM-1 57 
700037-I-E-2-DM-1 5 0 
3/4 HK 133- 3-E- 1-5- W- 1 5 3 
700439- I-E- 1-DM- 1 4 1 
SC-2(M) 13-4-E-6-DM-1 4 1 
700448- I-E- 1- 2- DM. 1 4 , l  
700619-E-1- DP1- 1 42 
314 E: ? 35- 1- 2- E- 2- 2- DM- 1 43 
SC- 1 (S4) 2 7- 3- E- 5- DM- 1 46 
J 2238- E-4-2- DM- 1 41 
700b22-E-4-Dk 1 46 
SC- 1 (S4) 2 7- 3- E- 2- DM- 1 4 1 
700797- E- 2- DhI- 1 5 3 
3/4 ExB 35- 1- 3-E- 1-DF4- 1 42 
700142-E-2-DM 1 46 
J 70 3- 1- E- 3- 3- DM- 1 4 3 
3/4 ExB 22 1- 1- 1- E- 2- DM- 1 4 1 
3/4 S 67- 3- 1- E- 1- 1- DM- 1 4 1 
SC-2(M)-5-4-E-l-l-DM-l 44 
700142-E-7-DM- 1 46 
J 2238-E-1-2-DFG 1 4 1 
314 HK 31-1-E-1-1-DM-1 4 3 
3/4 HK 133- 3- E- 1- 1- DM- 1 43 
Lncv  
No. 




M h p  
C/ D&' Rust- 
(%) Scv. 
700102- E-6- DM- 1 11 1 
700492- I-E-2- DM- 1 4 2 
314 S 67-3-1-E-1-2-DM-1 4 2 
700142-E- 3-DM- 1 46 
700622-E-5-DM- 1 4 2 
314 S 114-2- 1- E- 1- 2- DM 1 4 2 
700583- E- 2- DK 1 46 
314 HI: 133- 3-E- 1-6-Dbl- 1 5 3 
700441-E-2- DM- 1 44 
3/4S114-2- 1-E-2- 1-DM-1 45 
700042-E- 1- DM 1 4 2 
SC- 1 (S4) 27-2- E- 1-DM-l 4 2 
J 797-1-E-3-4-DM-1 45 
700439- I-E-2-Dl- 1 50 
314s 24-1-E- 1- 1-DM- 1 4 4 
3/43 47- 1-E- 1-DM- 1 42 
3/4S 208-2- 1-E-2-1-DM 1 44 
J 2238-E-1-1-DM-1 44 
7005 83- E- 6- DM- 1 46 
ExBouchi 700638- 3-2-E- 2-2-DM 1 44 
700619-E-2- DM- 1 46 
SC- 1 (S4) 27- 3- E- 1- DM- 1 4 2 
314s 98-2-3-E-1-DM-1 45 
SC- 1 (S4) 27- 2- E- 2- DM 1 4 1 
314 ExB 96- 2- E- 1-DM- 1 43 
..- --.---.-. - .  . . - 
Entry Ergot s e v e r i t y  Pedigree No. DTF (%I C/ - D&' Rust- 
~ , k d '  Ranee ( %  Sev. 
. - - .-.- 
246 3/45 152-1- 1-E- 1-DK1 4 2 8 J+ 50-99 0 5 
2p,7 SC-2(El) 13-4-E-3-DPi-1 43 86 50-100 0 3 
248 SC-2(M) 13-4-E-5- DM- 1 4 1 86 50-100 0 3 
Z49 3/3S 152-2- 1-E-1-DM- 1 4 2 86 60-103 0 5 
250 J 703-1-E-3-2-DM-1 4 1 8 7 50-100 0 4 
251 700797-E- 1-DM-1 46 89 40-100 0 5 
252 314 EXB 1 3 6 - 3 - 1 - ~ - 1 - ~ 1 - 1  45 89 50-100 0 5 
253 3/4S 49- 2- 1-E- 1- DM- 1 44 89 75-98 0 5 
254 J606-2-E-3-DM-1 45 89 75-98 6.5 4 
255 SC- 1 (S4) 27-2-E- 4- DM- 1 4 1 90 60-100 23.7 5 
256 3/4HK133-3-E-1-3-DM-1 4 2 9 1 70-100 0 4 
S141A Check 40 7 8 25-98 - 5 
ICH 105 " 39 83 50-98 - 5 
BJ 104 ' I  39 83 50-98 50. 7 5 
'Mean of  20 bagged-inoculated heads. 
k '~ecorded i n  downy mildew nursery dur ine  t h e  pos t  ra iny season 
1978- 79. 
~ ' 0 n  1-5 s c a l e  during the ra iny season 1978-79. 
Appendix VII. Ergot, dwny mildew (D?i) and r u s t  r eac t ions ,  and days t o  
75 percent  f lowering (DTF) o f  98 en t ry  Advanced Ergot 
screening - B during t h e  ra iny season 1979 a t  ICRISAT Center 
-- -- 
Entry Ergot s e v e r i t y  
140. Pedigree DT F (%) - D&' 
a 
RUS t2 
r : d  R,, ssav. 
1 E - ~ I - E - ~ - s I . + ~  
2 SDN 347- 1-E- 1- DI'G 1 
3 D-45-359-C-1-Db1 
4 SDN 496-E-1-DM- 1 
5 D-235C-E-1-DM-1 
6 D-45-416-E- 1-D!& 1 
7 700377-E-1-DM- 1 
8 E- 69- E- 1- D& 1 
9 SDN 720- 1-E- 1-DM- 1 
10 P-121-E-l-D!4-1 
16 Nigerian Conp(C1)-E-1-Db 1 54 18 0- SO 0 5 
17 E-31-8-2-DM1 5 1 2 1 1-65 0 4 
18 D-209-E-1-DM-1 5 0 2 1 9-65 0 .5  3 
19 E- 75-E- 1- DM 1 56 22 1- 50 0 3 
20 P-96-E- 1-DK 1 45 22 0- 75 0 5 
31 E- 145- E- 1- DM. 1 
32 SAK 183-E-1-DM1 
33 J 2000- I- E- 1- DM- 1 
34 P-77-E-1-DM-1 
35 700430- E- 1 
Ergot severity 
:'ntry 
iio. Pedigree DTF (%I c/ D&/ Rust- 
Range (%) Sev. 
36 P-128C- 1-E- 1- Ill- 1 5 1 39 10-65 0 5 
37 D-173-1-E-3-DM-1 56 40 0- 85 1 . 7  3 
38 D- 75C- 1-E- 1-[X4- 1 5 1 4 1 0- 85 1 .9  3 
39 D-45-414-E- 1-DM- 1 5 1 4 2 0-90 0.5  S 
40 SAP. 4.41-E- 1-Dbl- 1 5 3 4 3 1-9r) 0 2 
41 P-23-E-1-DM-1 45 45 2- 80 0 4 
42 D-45- 329-E-1-DM- 1 4 2 4 5 40-50 0 4 
43 SAR 443-E- 1-D!C 1 6 1  2 49 10- 80 0 4 
44 D-267-E-1-DM-1 45 43 1- 8s 10.9 5 
45 P-89-E- 1-DM. 1 5 1 49 2-98 0 5 
46 D-45-411-E-1-DM-1 5 1 5 0 1- 85 1.6 5 
47  D-102C-2-E-1-~1  5 3 50 10- 80 1 .2  5 
43 D-45-442-E- 1- DM-1 56 5 0 50-50 0 3 
49 D- 145C- E- 1- DM- 1 4 3 5 0 0- 80 0 2 
50 D-No.2-E-1-DM-1 45 5 0 1-90 4.7 5 
51 E-10-E-1-DM-1 
52 SAR 446-E- 1-DM-1 
53 P-13-E-1-DM-1 
54 SAR 143-E-1-DM- 1 
55 D.No.9-E-1-DM1 
61 D-234C-1-E-1-DM-1 37 66 0-98 0 5 
62 D-106-C-1-DE4-1 4s 66 10-90 0 4 
63 SAR 299- E- 1- MC 1 45 6 7 25-98 1.5 4 
64 SAR 139-E-1-DM- 1 4 1 6 7 25-95 4.5 5 
65 Sl.N0.14(114-12)-E-1-DM-1 4 3 6 7 20-98 17.2 4 
66 MPP 7132- 7- 1-E-  1- Dl?- 1 4 1 68 1-90 0 S 
67 SAR5071E-1-DM-1 41 68 10-98 0 5 
68 SAR 100-E-1-DM-1 37 68 10-90 1.4 5 
69 SAR 300-E- 1-DM- 1 39 6 8 40-95 15.1 5 
70 E-23-E-1-DM-1 4 2 69 20-98 3.0 5 
Entry Ergot sevcri  t y  c/ 
Pedigree D&/ Rust- 
NO. DTp (%) sev. 
71 SAR 2 10-E- 1- DM- 1 3 8 70 1-98 6.0 5 
72 D- 1 2 8 ~ - 2 - ~ -  1-DM- 1 a 1 70 10-100 12.3 (t 
73 23 D B-30-522-P2-E-l-l?& 1 3 7 72 35-98 1 .3  5 
7$ W-7822-E-~-Dw~ 50 72 35-98 0 5 
75 KC-7034- E- 1- Dl+ 1 5 3 72 50-90 0 6 ,  
76 SAR 247-E-1-IN1 
77 SAR 432-E-1-DM-1 
78 T.Series-4-E-1-DM-1 
79 SAR 208-E- 1-DM. 1 
00 SAR 109-E- 1-DM-1 
81 SAR437-E-1-DM-1 
82 SAR 301-E- 1-DM- 1 
83 D 138C- 1- E- 1- DM- 1 
81: SAR 402-E- 1-DM-1 
85 SAR 99- E- 1- DM- 1 
86 SAR 156-E-1-DM- 1 
87 PSB- 3-E- 1-DM 1 
88 SAR 225-E- 1-DM- 1 
89 tP- 10- E- 1- DM- 1 
90 E- 137- E- 1- DM- 1 
91 SAR 342-E-1-DM- 1 
92 SAR 153-E-1-DM-1 
93 SAR 366-E-1-DK1 
94 IPN0.1982-E-4-DM-1 
95 SAR 399-E-1-DM-1 
96 SAR404-E-1-DM-1 
97 SAR 439-E-1-DM-1 
90 SAR 433-E-1-DM-1 
5141A Check 
B J  104 Check 
ICH 105 Check 
Mean of 20 bagged - inoculated heads 
k1 Recorded i n  downy mildew nursery i n  the post raimy season 1978-79 
2/ Scored on 1-5 scale  
~ppendix VIII . Ergot, Downy mildcw (DM) and rust reactions,  and days t o  75 
percent flowering (DTF) o f  37 entry Advanced Ergot Screening 
C during Kharif 197'3 at ICRISAT Center. 
------- - I-.--, 





J 1999-G-2-3-DM-1 56 
J 797-1-E-1-2-DM-1 56 
Ex Bouchi 700638-3-2-E- 1-1-DM-1 53 
-- --- 
S 1 Pedigree DTF Ergot severity zGz 
t!o . (01 (%I 
I/ Mean o f  20 bagged-inoculated heads 
k/ Scored i n  downy mildew nursery in  Rabi 1878-79 
5' Recorded on 1-5 sca le  i n  R 1978-79 
A?pendix I:' . Ergot react ions  an2 days t o  75 percent flowering (DTF) 
of 204 entry Advanced Ergot Screening-D during tho rainy 
season 1973 a t  ICRISAT Center 
Ent iy 



























































id0  . Tedigrec DTF 
J 6Uh-2-E-1 5 0 
E-131 S1 1970 D-E-I 5 1 
Ex Bouchi 700632- 3-2-C-3 4 2 
1:5-412-B-1 5 1 
P-23-E-2 5 1; 
ND 2282-79- 1-E-2 4 5 
SDN 496-E-3 56 
D-246-E- 1 55  
700599-E- 1 4 5 
D-1731-1-E-1 56 
Ex 3ouchi 700638- 3- 2-E-2 4 1 
Samaru- 769-E- 1 5 1 
45- 440- E- 1 5 1 
D-288-E-1 6 7 
Ee.68-E-2 56 
Erpot i n f c c t i o n  (%) 
---- - - - --. -
* 
I.lcan Ran ~e 
---- 




















D- 121C- 3-E- 1 
J 797-1-E-4-1 
Entry Ergot infection [%) 
DTF 
- 
No. Pedigree  Uean* Range 
E-31 - E-1 
J 2238-E-2 
45- 324-E- 1 
SDN 720- 1-E- 3 
700142-E-1 





















SC- 1 (S4) 2 7- 3-E- 1 
IP  N0.1926-E-2 
45-326-E- 1 
P-23-E-3 




S1.No. 14 (114-121E-2 
-- 
Entry Ergot in fec t ion  (3 
No. Pedigree DTF Moan* Rw3e 
1.8 30-E-2 
SAR 426-E- 1 
SC- 2 (14) 13-4-E- 2 
700599-E- 1 
SC- 2 ().I) 13- 4- E- 1 
P-23-E-4 
IP NO. 1982-E-1 
P- 20-E- 3 
W 30-E-3 
SAR 156-E-2 
ND 2282- 79- 1-E- 1 
P-151-E-2 
SC- 1 (S4)27-3-E-3 
SC- 2 (bl) 13-4-E- 1 
ICH 105 Qleck 
51dlA Check 





*Mean of 20 bagged-inoculated heads 
Appendix . E r ~ o t  reac t ion  and days t o  75 percent flowering (DTF) 
of 113 en t ry  M v .  Ergot screening-E during 1979 rainy 
season a t  ICRISAT Center 
Pedigree 






700443- 11-E-2- 3-Dt4-2 
700490-E- 2- DM- 3 
700489-11-E-2-2-DM- 1 
E- 69- E- 1- DM- 3 
700489-I-E- 1-DM-2 
700490-E-2- DM- 2 
3/4 ExB 162-2-E- 1-DM- 1 
J 2174-E-6-DM-2 
700489- I-E-1-DM-1 
70060 1- E- 3- DM- 1 
P- 121-E- 1-DK 1 
700443-I-E-2-1-IX1-5 
E-69-E- 1- DM- 1 
E- 145- E- 1- Dl- 1 
MPP 7135- 3- 1-E-2-DEh 1 
700797-E-2-DM- 1 
3/4 ExB 70-1-1-E-1-Ucf-1 
700601-E-3- DM- 2 
P-96-E- 1-DM-2 
Ergot seve r i t y  (%) 
d---'- - - kan-  Ranze 
31. Ergot severity (%) 




SC-2 (M) 13- 4- E- 3- DM- 2 
3/4 HK 133-3-E-1-2-DM-1 
700549- E- 2- DM- 1 
E-127-E-1-DM-2 






MPP 7135- 7- 1-E- 1 
700448- 1-E-2- 1-DM-1 
J 703-1-E-3-3-DM-1 
3/4S 24-1-E-1-1-DM-1(D) 
MC- 7044-E- 1-DM-2 
700619-E-2-DM- 1 
3/4 ExB 96- 2-E- 1-DM- 1 (T) 
23 D2B-30-522-P2-E-l-DM-2 
700489-11-E-1-2-DM-2 
700490- E- 2- DM- 1 
SC-2 (M) 13- 4- E- 3- DM- 1 
3/4 S 60-1-1-E-2-DM-2 
- 
S1 h o t  severity(%) -Pcdigrce No. DTF Mean- rRTn~e 
D-102C-2-E-1-DM-2 5 2 
E- 137-E- 1-DM-2 57 
3/4S 67-3-1-E-1-2-DM-l(T) 52 
700622-E-5-DM- 1 4 0 
3/4S 60- 1- 1- E- 2- DM- 1 5 2 
3/4 HK 133-3-E-1-1-Db4-1 46 
3/4S 98-2-3-E-1-DM.1 4 8 
70050 7- E- 3- DM- 1 * 52 
E-64-E- 1-DM- 1 47 
I . P .  N0.1982-E-4-DM1 57 
Sl. Pedigree DTF Er~ot seve r i t y  (%) No. 
a/ bk an- Range 
106 T. Scries-4-E-1-DM1 12 7 C 1 1- 100 
107 T. Series-4-E- 1-DM-2 44 63  10- 100 
108 MC- 70t14-E- 1- DEI- 1 4.7 83 50-98 
109 3/43 60-1- 1-E-1-DM- 1 1 6 2 4 50- 100 
110 SC-2(bQl3-4-E-6-3M-l 4 7 C 5 25- 100 
111 I.P. N0.1926-E-2-DM-1 47 15 7 40- 100 
112 J 2000-I-E- 1- DM- 1 4 7 90 50- 100 
113 SC-2(M)13-4-E-6-DM-2 47 95 75- 100 
BJ 104 (Check) 43 00 58- 100 
Mean o f  10 bagged - inoculated heads 
Appendix XI 
Ergot reactions of 71 Fl progenies (among low susceptibles) during the 1979 




Ergot severity (%) 
Pedieroe ~ e m y  Range 
(J 2238-E-4-1 x J 797-1-E-1-2)-1 6 1-25 
(700700-I-E-1 x J 797-1-E-1-2)-3 7 0-50 
(J 2238-E-4-1 x Ex Bouchi 700633-3-2-E-1-DM-2)-17 3 -50 
(J 2238-E-4-1 x 700708-I-E-1-DM-1)-1 7 1-35 
(700626-E-1 x J 797-1-E-1-2) -3 B 0-50 
(J 797-14-3-4 x 700700-I-E-1-DM-1)-1 15 1-50 
(J 797-1-E-1-2 x 700700-I-E-11-1 15 1-50 
(J 22304-4-1 x Ex Bouchi 70063C-3-2-E-l-DM-2F2 15 1-50 
(700626-E-1 x 700708-I-E-2)-1 15 9-55 
(700526-E-1 x J 2238-E-4-11-4 16 0-50 
- 




K 1979 Pedigree 
Ergot scvcr i ty  (4) 







Mean of 10 bagged-inoculated heads 
Appendix XI1 
Ergot reactions and days t o  75 percent blcom (DT5) of 92 F2 progenies 
(among low susceptible) during tho rainy scason 197C at ICRISAT Center 
S1. Plot # Ergot severity (%) 
No. K 1979 Podi~ree  DTI3 ~ e a n y  Ranse 
11 60 (J 797-1-1 x 314 ExB 74-2-1)-1 46 14 0 -60 
12 4 (700590 x SC-2 (M)5-4-1) -2 5 4 14 0-5') 
13 3 1 (314 ExB 74-2-1 x J 2233-1)-2 5 5 15 0-53 
14 6 3 (Ex Bouchi 700630-3-2 x 700150-1) -1 56 15 0-50 
15 30 (3/4 ExB 74-2-1 x J 2238-11-1 5 5 15 0-60 
2 1 3 3 (703153-1 x SC-l(S4) 27-2)-1 55 12 3-60 
2 2 69 (Ex Douchi 70063G-3-2 x 70015::-I)-2 56 1'3 0-$7 
2 3 4 3 (700251 x SC-1 (S4) 27-2) -2 55 1'3 0-69 
24 9 3 (3/4 Ex5 74-2-1 x J 1939-1) -1 5 5 19 0 -7Q 
25 3 2 (700590 x J 1999-1)-1 5 5 20 13-50 
Contd.. . . . 
Ergot scvori ty(%) 
MC a n 9  Range 
25 1-63 
2 0 ')-r,? 
27 i ~ - ! ; ~  
27 1-61? 





K 1973 Pcdigrcc DTF 
(700251 x ExBouchi 70C63G-3-2) -2 51 
(3/4 ExB 74-2-1 x ExBouchi 70'1632 51 
-3 -2) - 1 
(SC-2 04)s -4-1 x 70025 1) -1 43 
(J 797-1-1 x 700590)-2 5 5 
( J  797-1-1 x 700590)-1 55 
(700251 x Ex Bouchi 700631)-3-2)-1 56 
(709590 x ExBouchi 7W633-3-2) -1 56 
(700530 x SC-1 (S4)27-2) -2 4 7 
(ExBouchi 700636-3-2 x 700590)-1 56 
(ExBouchi 700633-3-2 x 7035YI) -2 56 




lllot H Ergot sevority (%) 
K 1979 Pcdigrec DTF ~ e a n g  Range 
27 (700251 x J 2238-1)-1 4 7 4 3 0-90 
47 (3/4 ExB 74-2-1 x SC-1(S4)27-2)-2 46 4 3 0-99 
8 3 (703590 x J 1999-1) -2 44 49 0-90 
70 (7G0158-I x E aouchi 700638-3-2)-1 42 49 1-80 
7 1 (700158-1 x ExBouchi 700633-3-2) -2 42 49 1-90 
2 3 (7001SU-I x 52238-1)-1 55 5 0 1-05 
76 (ExBouchi 700630-3-2 x 3/4 ExB 74-2-1)-1 
44 5 1 1-05 
11 (700251 x SC-2 (M)S-4-1) -1 47 5 3 10-90 
85 (J 1399-1 x 700150-I)-2 46 55 1-90 
22 (J 2238-1 x 700158-1)-2 4 7 5 3 0- 100 
BJ 104 - Check 
5141 A - Check 
ICH-105 - Check 
Mean of 20 bagged-inoculated heads 
Appendix XI11 
Ergot reactions of 35 F3-I progenies (bctwccn lsw susceptible and aeronomic 
elite entrios) during the 1973 rainy season at ICRISAT Center. 
Entry 
NO. Pedigree 
1 EC 230-2 x SC-2(E1)5- ;]-I4 
2 .  EC 290-2 x SC-2(M)5-41-18 
3 'EC 2911-2 x SC-2(M)5-41-12 
'EC 298-2 x SC-2 (M)5-41-111 4 .  
'SC-1(S4)27-2 x (SD2 x ExB-2)(SD 914-2-I)]-6 5 .  
G [EC-298-2 x SC-2(M)5-43-13 
: SC-1(S4)27-2 x (SD2 X ExD-2) (SD 914-2-I)]-14 EC 298-2 x SC-2(M)5-41-9 
3 SC-1(S4)27-2 x (700626-21 x !I 232-2-1)-4 
10 [EC 293-2 x SC-2(M)5-41-13 
11 [EC 238-2 x SC-2(M)5-41-15 
12 EC 290-2 x SC-2(M)5-41-4 
13 'EC 29C-2 x SC-2(M)5-41-17 
14 ' (J 1011 x 700441-6-1) x SC-2(E1)5-41-1 
'(J 134 x 700441-6-1) x SC-2(M)5-41-3 15 - 
Ergot sev. (%) 
~ e a n 3  Range 
EC 293-2 x SC-2(M)5-41-11 16 0-70 
sc-2(n)s-4 x (J 1623 x 700049-2-6 (P-2)]-3 17 0-90 
SC-2 (id)5-4 x (J 1623 x 7QOn43-2-6(P-2)]-1 17 0-75 
19 EC 29C-2 x SC-2(M 17 0-9r! 
20 [EC 298-2 x SC-2(M 17 9-90 
:: j EC 293-2 x SC-2(~)5-41-16 SC-1(S4)27-2 x SD2 x ExB-2(SD 314-2-I)]-12 
2 3 EC 298-2 x SC-2(M)5-41-7 
EC 298-2 x SC-2(~)5-41-6 
25 SC-1(S4)27-2 x SD2 x ExU-2 (SD 914-2-l)]-11 
SC-1(S4)27-2 x (700626-21 x U 202-2-111-3 19 1-75 
27 (J 104 x 700441-6-1) x SC-2(~)5-41-6 2 '2 3-90 
2 6 8 1 B 282 x SC-2(M)S-41-1 2 1 9-95 
SC-l(S4)27-2 x SD2 x ExB-2 (SD 914-2-I)]-10 2 2 3-75 
30 EC 290-2 x SC-1(~4)27-21-11 2 3 0-131" 




C4)27-2 x SD2 x ExB-2 (SD 914-2-I)]-4 37 [SC-1(. 
(J 104 x 730441-6-1) x SC-2(M)S-41-14 
39 EC 293-2 x SC-2(M)S-41-5 3n E 
4 [ (J 104 x 700411-6-1) x SC-2(M)5-41-4 
41 SC-1(S4)27-2 x (J 25-1 x 700797-1-5-2)]-9 
42 [SC-1(S4)27-2 x SD2 x Ed-2 (SD 914-2-I)]-5 
43 (U 282 x SC-2(M)5-4)-3 
EC 298-2 x SC-1(S4)27-23-10 
SC-2(M)5-4 x J 1623 X 700049-2-6 (P-2)]-7 
46 [SC-1(S4)27-2 x SD2 x ExU-2 (SD 914-2-I)]-13 
47 [SC-1(S4)27-2 x (700626-21 x B282-2-I)]-C 
40 EC 298-2 x SC-1(S4)27-21-4 
49 SC-l(S4)27-2 x SD2 x ExB-2 (SD 914-2-I)]-3 
50 1 SC-l(S4)27-2 x (J 25-1 x 700797-1-5-2)]-1 
SC-l(S4)27-2 x SD2 x ExB-2 (SD 914-2-I)]-15 
EC 29C-2 x SC-l(S4) 27-2)-i? 
53 SC-1(S4)27-2 x SD2 x ExB-2 (SD 
54 1SC-1(S4)27-2 x SD2 x ExD-2 (SD 
55 (EC 29?)-2 x SC-2(M)5-4)-3 
56 [SC-1(S4)27-2 x (J 25-1 x 700797-1-5-2)]-3 
(J 104 x 700441-G-1) x SC-2(M)5-41-5 
58 SC-1(S4)27-2 x (J 25-1 x 700737-1-5-2)]-2 57 I 
59 [SC-2(M)5-4 x (J 1623 x 700049-2-G (P-2)]-4 
60 (EC 233-2 x SC-l(S4)27-2) -3 
61 [(J 104 x 700441-6-1) xSC-2(E4)5-4]-9 
62 [SC-1(S4)27-2 x SD2 x ExB-2 (SD 314-2-I)]-1 
63 [Sc-l(S4)27-2 x (700626-21 x U 232-2-I)]-2 
64 (EC 293-2 x SC-1(S4)27-2)-9 
65 [SC-1(~4)27-2 x (J 25-1 x 700797-1-5-2)]-4 
66 [(J 104 x 700441-6-1) x SC-2(~)5-41-10 
67 EC 290-2 x SC-l(S4)27-2)-13 
SC-l[S4)27-2 x (J 25-1 x 700797-1-5-2)]-G 
SC-1(S4)27-2 x SD2 x ExD-2 (SD 914-2-I)]-9 
D 202 x SC-2(~)5-41-2 
Ergot sev. (%) 




71 [SC-l(S4) 27-2 X (790626-21 x i3232-2-I)]-5 
72 (EC 293-2 x SC-1(S4)27-2)-2 
73 (EC 293-2 x SC-l(S4127-2)-5 
74 [SC-2(M)5-4 x (J 1623 x 700949-2-6 (P-211-6 
75 (EC 293-2 x SC-l(S4)27-2)-7 
76 [SC-2(M)5-4 x (J 1623 x 700043-2-6(P-2)]-5 
77 SC-1(S4)27-2 x (5-25-1 x 700797-1-5-2) -11 
78 [SC-l(S4)27-2 x SD2 x €XU-2 (SD 314-2-I)]-7 
79 (EC 293-2 x SC-1(S4)27-2)-14 
80 SC-l(S4)27-2 x (700626-21 x 5 232-2-1)-3 
81 (EC 29C-2 x SC-l(S4)27-2)-15 
32 (EC 290-2 x SC-1(S4)27-2)-1 
03 SC-2(M)S-4 x[(J 1623 x 700049-2-6 (P-2)]-2 
84 (EC 298-2 x SC-l(S4)27-2)-6 
8s (n 202 x SC-z(M)s-~) -4 
36 [(J 104 x 700441-6-1) x SC-2(~)5-4)]-7 
87 (B 232 x SC-2(M)5-4)-5 
CL? (EC 293-2 X SC-1(S4)27-2)-12 
39 SC-l(S4)27-2 x (J 25-1 x 709797-1-5-2)-5 
DO [SC-1(;4)27-2 x (J 25-1 x 7007~7-1-5-2)]-10 
91 [SC-l(S4)27-2 x (700626-21 x D 202-2-I)]-1 
[J 104 x 700441-6-1) x SC-2(~)5-41-13 
(J 104 x 7:)0441-6-1) x SC-2 (M)s-41-11 
94 [(J 104 x 700441-6-1) x ~~-2(~)5-4]-8 
95 (B 282 x SC-2(M)5-4)-6 
UJ 1011 Check 
5141 A Check 
ICH 105 Check 
Ergot scv. (%) 
~ c a n g  Range 
01 4:)- 100 
8 4 50-100 
3 1 SO- 100 
Mean of 20 bagged-inoculated-bagged heads 
Appendix XIV 
Ergot reactions of 160 F3-I1 progenies (low susc x good agro. entries) durinc 
the rainy scason 1979 at ICRISAT Center 
- 
F3 
Entry P'l0t # 
NO. K 1979 Pedigree 
Er~ot sev. (2) 
 cad Range 
52230 x [ S D ~  x ExD-2 (SD 914-2)]-4 
52233 x [Souna D2 x ExD-2(SD 914-2-I)]-1 
(700253 x KG-22-10-2) x SC-2(M)5-4-3 
52233 x (3934-7 x 700544-3-11-2 
SC-1(S4)27-2 x 51623 x 760049-2-6(P-2) -1 
21 55 5 2 2 3 8 ~ ( 5 9 3 4 - 7 x 7 0 0 5 4 4 - 3 - 1 ) - 7  3 3 0- 190 
22 69 52235 x [Souna D2xExD-2 (SD 914-2-I)]-2 34 0 -30 
23 56 52238 x (5934-7 x 700544-3-1)-0 34 3-90 
24 40 52233 x (B202 x 51244-1-1-1-1)-1 34 0-100 
25 87 52233 x (5934-7 x 700797-19-1-5)-5 35 0-90 
31 121 SC-1(S4)27-2 x 51623 x 700544-7 (P-l)]-5 36 1-30 
32 159 SC-1(S4)27-2 x SD2 x ExB-2 (SD 914-2-1) -2 36 0-93 3 33 158 SC-1(S4)27-2 x SD2 x ExB-2 (SD 914-2-1) -1 30 0-93 
34 105 (700112 x 5343-5-4) x SC-1(s4)27-2-4 3 7 1-95 
35 123 SC-l(S4)27-2 x [525-1 x 51623-21 (P-111-1 37 0-90 
Contd.... . 
-- 
--- - - 
F3 
Entry Plot 
No. K 1979 Pedi~ree 
(700250 x ExB 6-3) x 52238-3 
SC-2(M)5-4 x (525-1 x 700515-13-7) -7 
SC-1(S4)27-2 x [525-1 x 51623-21 (~-l)$l2 
SC-1(S4)27-2 x (700250 x Ex56-3) -4 
SC-1(S4)27-2 x [ S D ~  x ExB-2 (SD 914-2-1)J -7 
Ergot sev. (b) 
~ e m y  Rango 
Contd.. . . . 
-- 
F3 
~ n t r y  P l o t  f t  
No. K 1979 Pedicrec  
-- 
(J2G3-1 x 701557-1-4-19-5) x SC-2(H)5-4-2 
SC-1(S4)27-2 x [51623 x 70004~-2 -G(F-211 -2  
52233 x (5934-7 x 707544-3-I)-$ 
EC 203-2 x SC-1(S4)27-2-1 
(5260-1 x 707557 -1-4-10-5) x SC-2 (Id) 5-4-1 
. I .  
Erpot scv. (%) 
Pleang Rmyp 
Contd. ,  ... . 
Entry P l o t  # 
No. K 1979 
Ergot sov. (%) 
\!eany il~,?ne 
Contd.. . .  . . 
- - ~ 
t'3 
Entry ? l o t  # 
No. K 1973 P c d i ~ r c c  
ICH 105 Check 
DJ 104 Check 
5131 ii Check 
Ergot sov. (4) 
MC& Range 
Mean of 20 banged-inoculated-ba~ped heads 
Appendix XV 




2 1 :71n142 x 3/4 EXB 74-2-1)-1-3-i 
22 (3/4 HK 31-1 x 700490)-1-4 
23 (700490 x 3/4 HK 31-1)-1-13-1 
24 (700687 x 3/4 ExB 77-2-1)-4-1 
2 5 (70049'3 x 3/4 HI; 31-1)-1-13-2 
Ergot severity (%) 











Ergot severity (%) 
Me an Range 




(700702-1 X 314 ExB 165-2-2)-2-1 
(314 HK 31-1 x 700490) -2-10-9 
(3/4 HK 31-1 x 700590)-2-8-2 
(314 S 217-2-3 x 790590)-4-17-1 
(314 HX 31-1 x 700430)-2-I(?-5 
Ergot severity(%) 
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ot  r eac t ions  of 301 Fq-II: l i nes  durinri the l97S ra iny scnson"at ICRISAT Ccntcr. 
Plot # 
K 1979 P e d i ~ r c c  
299 (7C 1619 :: 7" 5 9 3 ) - 3 - 5 - 5  
292 (7'jrlG1" ;r 77-52)-1:-2-3 
369 ( E X B O U C ! ~ ~  7 ' 5 3 ' - 3 - 2  xSC-1(Sd)27-2)-7-I-; 
353 (Ex E o u d ~ i  7'1163?-3-2 x SC-1(St1)27-2)-1-2-1 
134 ( J  2237 x J 222'-2)-2-4-2 
90 ( J  2210-2 x J 223:,)-1-13-7 
133 (J 2233 x J 2219-2)-2-4-1 
203 (790619 x 709593)-3-3-1 
347 (Ex Bouchi 70553;-3-2 x SC-1(S4)27-3)-2-1-1 
129 (J 2238 x J 221i1-,2)-2-1-1 
340 (Ex Boudii 730533-3-2 x SC-1(S4)27-3)-2-1-2 
367 (Ex Bouchi 73063:-3-2 x SC-l(F4)27-21-7-1-2 
145 ( J  2233 x J 1553)-1-1-1 
126 ( J  2210-2 x J 2233)-2-12-5 
86 ( J  2213-2 :: J 223C)-1-13-3 
359 (Ex B o u d ~ i  7l?CGSZ-3-2 x SC-1 (S4) 27-2) - 1-3- 1 
281 (70:)619 x 7C0593)-3-4-1 
295 (703619 x 730533) -9-4-1 
298 (700619 x 7C3539)-9-6-2 
132 (J 2230 x J 2210-2)-2-2-2 
Contd.. , . . 
Pedigree 
(J 2238 x J 1553)-1-2-1 
(J 2233 x J 1553)-1-3-1 
(J 2210-2 x J 2238)-2-2-2 
(ND 2282-79-1 x Ex Bouchi 700638-3-2)-6-1-4 
(Ex Bouchi 700638-3-2 x SC-l(S4) 27-2) -1-7-1 
(Ex Bouchi 700630-3-2 x SC-1(S4)27-2)-7-1-1 
(J 2238 x J 797-1)-1-7-2 
(700142 x J 2238)-8-14-1 
(J 2238 x J 2210-2)-2-4-5 
(J 1553 x J 797-1)-2-2-1 
(SC-1(S4)27-3 x Ex Bouchi 700630-3-2)-4-1-1 
(J 2210-2 x J 2238)-2-10-3 





40 (J 1553 x J 797-1)-10-2-1 
323 (SC-l(S4)27-3 X IP NO. 2253)-1-5-1 
278 (700619 x 700599)-2-2-4 
170 (J 2238 x J 797-1)-1-2-4 
332 (SC-2(M) 13-4 x Ex Bouchi 700638-3-2) -1-2-2 
141 (J 2230 x J 2210-2)-3-10-2 
158 
200 i~ 2238 x J 797-11-1-7-4 
356 (EX Bo~chi  700638-3-2 x SC-l(S4)27-2) -1-5-1 
378 (ND 2282-79-1 x Ex Bouchi 700638-3-2)-1-4-3 
333 (SC-2(M)13-4 x Ex Bouchi 700630-3-2)-1-2-3 
48 (J 1999 x J 2210-21-4-1-1 
344 (Ex Bouchi 700638-3-2 x SC-l(S4)27-3)-1-3-1 
251 (700583 x 700142) -2-4-2 
266 (700619 x J 793-1)-3-3-1 
74 (J 2210-2 x J 2238)-1-1;-1 
346 (Ex Bwchi 700633-3-2 x SC-l(S4) 27-3)-1-3-3 
110 (J 2210-2 x J 2238)-2-6-1 
50 (J 1999 x J 2210-2)-4-2-1 
202 (J 2238 x J 797-1)-1-7-6 
329 (SC- lis4) 27-3 x EX Bouchi 700630-3-2) 4 - 1 4  
115 (J 2210-2 x J 2238)-2-10-1 
259 (700599 x 700503) -2-6-1 
150 (J 2238 x J 1553)-1-3-2 
112 (J 2210-2 x J 2238)-2-7-2 
Ergot severity (%L 
~e a n y  Range 
Cmtd.. , . 
S1. Plot # 
NO. K 1979 Pedigree 
106 159 (J 2230 x J 1553)-1-6-3 
107 31 (J 2210-2 X J 2230)-1-13-8 
108 243 (700503 x 700142)-2-3-1 
139 340 (SC-2 (MI 13-4 x Ex Bouchi 700638-3-2) -9-3- 1 
110 272 (730619 x J 705 1)-5-6-2 
126 230 (700142 x J 2238)-9-11-2 
127 360 (Ex Bouchi 709633-3-2 x SC-1(Sd)27-2) -1-8-2 
120 247 (700583 x 703142)-1-5-2 
129 72 (J 2210-2 x J 2238)-1-6-2 
130 284 (700619 x 700599)-3-4-4 
131 304 (MPP 7135-3-1 x 700619)-4-3-1 
132 54 (J 1999 x J 2219-2)-4-3-1 
133 67 (J 1999 x J 797-1)-5-2-3 
134 13 (J 1553 x J 797-1)-2-2-2 
135 85 (J 2210-2 x J 2238)-1-13-2 
136 390 (ND 2282-79-1 X SC-1 (S4) 27-3) -4-2-3 
137 114 (J 2210-2 x J 2230)-2-7-4 
130 268 (700619 x J 703-1)-5-2-1 
139 32 (J 1553 x J 797-1)-6-2-1 
143 365 (Ex Bouchi 7fI0638-3-2 x SC-1(S4)27-2) -3-2-2 
Ergot severity (%) 
~ e a n g  Range 
Contd. . . , 
S1. Plot 
NO. K 1379 Pedigree 
146 330 (SC-l(S4) 27-3 x Ex Bouchi 700638-3-2) -4-1-3 
147 203 (J 2238 x J 797-1) -1-8-1 
140 59 (J 1999 X J 2210-2)-6-9-1 
149 326 (SC-1 (S4)27-3 X SC-1(S4)27-2) -5 5-1 
150 351 (EX BoUchi 700630-3-2 x SC-1(S4)27-3) -6-4-1 
151 287 (700619 x 700599)-6-1-1 
152 375 (Ex Bouchi 700633-3-2 x ND 2282-79-1)-5-34 
153 103 (J 2210-2 X J 2230)-2-3-1 
154 101 (J 2210-2 x J 2238)-1-16-2 
155 221 (700142 x J 2238)-9-2-1 
166 357 (Ex Bouchi 700638-3-2 x SC-1 (Sd)27-2) -1-5-2 
167 364 (EX B O U C ~ ~  700630-3-2 x SC-1 (S4) 27-2) -3-2-1 
168 314 (IP NO. 1926 x SC-1(S4)27-3)-2-1-1 
169 371 (Ex Bouchi 700638-3-2 x ND 2282-79-1)-1-1-2 
170 5 (J797-lxJ606-2)-1-5-2 
Ergot severity (%) 
~ o a n g  Ran~c 
Contd.. . . 
S1, Plot n 
No. K 1979 Pedigree 
( J  2230 x J 797-1)-1-1-6 
(70:)619 x 700599)-2-3-1 
(Ex Bouchi 70!!632-3-2 x SC-1 (S4) 27-"). 7-I-?; 
( J  2210-2 x J 2233)-1-15-5 
( J  2238 x J 797-1)-1-9-3 
(Ex Bouchi 70063C-3-2 x SC-1(S4)27-2)-1-4-1 
(J 2210-2 x J 2238)-1-12-2 
(J 2230 x J 2212-2)-4-4-1 
(J  2230 x J 2210-2)-1-1-2 
(ND 2202-73-1 x Ex Bouchi 700638-3-2) -1-6-1 
(700619 x 700599)-3-6-2 
( J  2210-2 x J 2230)-2-19-4 
(ND 2282-79-1 x Ex Bouchi 700638-3-2) -6-1-1 
( IP  NO. 1941 x IP NO. 1926)-5-3-2 
(700619 x J 703-1)-2-1-3 
(SC-1(S4)27-3 x IP NO. 1941)-3-1-1 
(700599 x 700503) -2-5-2 
(J  797-1 x J 606-2)-1-6-1 
(SC-2(M)13-4 x Ex Bouchi 700638-3-2)-1-2-1 
(J  2238 x J 797-1)-1-6-7 
(J 2238 x J 1553)-1-4-1 
(IP NO. 1941 x IP NO. 1926)-4-4-1 
(J  2210-2 x J 2230)-1-16-1 
( J  1999 x J 797-1)-5-1-1 
(700599 x 700503) -2-5-1 
(SC-2(M) 13-4 x Ex Bouchi 700633-3-2) -4-2-2 
(SC-2(M) 13-4 x Ex Bouchi 700630-3-2) -5-1-2 
(J 2210-2 x J 2230)-1-15-3 
(J 1999 x J 797-1)-5-2-2 
(J 2210-2 x J 2238)-1-13-5 
Ergot sever i ty  (%) 
~ c a n y  Rangc 
Contd.. .. . 
S1. Plot # 
No. K 1979 
B r : .  )t severity(?;) 
Pedigree is4e m y  Range 
(52210-2 x 52238)-1-15-1 2 2 2-90 
(52238 x 51553)-1-6-1 2 C 9-30 
(ExBouchi 730638-3-2~ND2282-79-1) -5-3-3 2 2 1-75 
(MPP 7135-1 x 5606-2) -6-5-2 2 8 1-00 
(7006 19 x 700599) -6-4-1 28 0-100 
(52210-2 x 52230) -1-15-2 
(5700619 x 700599) -6-4-2 
(52210 x 52238) -1-16-4 
(IP NO. 1941 x IP NO. 1926)-5-3-1 
(52238 x 51553) -1-3-4 
(51553 x 5797-1)-4-1-4 29 0 -90 
(700619 x 5703-1) -2-1-2 30 0-75 
(51999 x 51553)-2-1-1 30 0-90 
(ND 2282-79-1 x SC-l(S4)27-3)-4-2-1 30 1-65 
(52238 x 5797-1) -1-6-9 30 1-70 
(52210-2 x 52238) -1-13-1 
(IP NO. 1941 x SC-1(S4)27-2)-2-4-1 
(52238 x 5797-1) -1-2-2 
(52238 x 5797-1) -1-9-1 
(52238 x 5797-1)-1-6-1 
ccmtd. .. .. 
S1 Plot# Ergot severity(%) 
No. - K 1979 Pedigree ~ c a n g  Range 
241 122 (J 2210-2 x J 2232;)-2-12-1 31 0-75 
242 316 (IP NO. 1941 x IP NO. 1926) -1-1-2 3 1 9-90 
243 71 (J 2210-2 x J 2230)l-6-1 3 1 1-89 
244 301 (MPP 7135-3-1 x 7,m619)-3-3-1 32 9-95 
245 256 (700599 x 700533) -1-2-3 32 0-90 
246 393 (ND 2282-7-9-1 x SC-1(Sd)27-3)-3-1-2 3 2 1-90 
247 3!~3 (1!D 22'12-7-9-1 x SC-1 (S4) 27-3-3-1-2 32 9-95 
248 239 (700583 x J 2210-2)-1-2-3 32 0-65 
249 161 (J 2238 x J 737-1)-1-1-1 32 0-75 
250 310 (MPP 7135-3-1 x J 606-2)-7-1-1 32 0 -8'3 
251 263 (700619 x J 703-1)-2-1-4 32 3-90 
252 215 (700142 x J 2238)-8-2-4 32 1-85 
253 318 (IP No. 1941 x IP No. 19261-4-4-2 32 9-100 
254 76 (J 2210-2 x J 2230)-1-13-1 32 0-95 
255 43 (J 1999 x J 1553)-2-1-2 32 3-90 
256 260 (700619 x J 703-1)-2-1-1 32 9-98 
257 245 (700503 x 700142) -1-3-1 32 0-30 
258 361 (Ex Barchi 700638-3-2xSC-l(S4) 27-2)-1-12-1 32 1-75 
259 339 (SC-2(M) 13-4xEx Bouchi 700638-3-2) -9-1-2 33 1-65 
260 308 (MPP 7135-3-1 x J 606-2)-6-5-1 3 3 0-90 
261 211 (700142 x J 2238)-1-2-2 3 3 1-75 
202 165 (J 2230 x J 797-1)-1-1-5 33 1-100 
263 234 (700142 x J 2230)-9-12-1 3 3 0-95 
264 142 (J 2233 x J 2210-2)-3-10-3 33 0-00 
265 336 (SC-2(M)13-4 x Ex Bouchi 700638-3-2)-5-1-1 33 0-75 
266 349 (Ex Bouchi 700638-3-2xSC-l(S4) 27-3) -2-1-3 33 0-75 
267 233 (700142 x J 2238) 33 1-95 
260 68 (J 2210-2 x J 1553)-3-1-1 33 3-95 
269 355 (Ex Bouchi 700638-3-2 x SC-1(S4)27-2) 1-4-2 34 0-75 
270 306 (MPP 7135-3-1 x J 606-2)-6-1-1 34 0-75 
Plot # 
K 1979 Pedigree 
Ergot severity (%) 
~ e m g  Ranee 
307 (MPP 7135-3-1 x J 606-2)-6-1-2 36 1-80 
30 (J 1553 x J 797-1)-4-1-6 36 0-90 
392 (ND2282-79-1xSC-1(S4)27-3)-3-1-1 36 1-70 
377 (ND 2282-79-1 x EX B O U C ~ ~  700630-3-2)-1-4-2 36 1-05 
174 (J 2238 x J 797-1)-1-3-2 36 1-95 
47 (J 1999 x J 2210-2)-2-2-2 36 0-95 
31 (J  1553 x J 797-1)-5-1-1 37 1-80 
345 (Ex Bouchi 700638-3-2 x SC-l(S4) 27-3) -1-3-2 37 2-05 
37 ( J 1 5 5 3 x J 7 9 7 - 1 ) - 9 - 2 - 1  37 9-95 
179 (J 2238 x J 797-1)-1-4-5 37 0-95 
75 ( J  2210-2 x J 2238)-1-9-2 37 0 -95 
176 (J 2230 x J 797-1)-1-4-2 3 7 1-95 
236 (700533 x J 2210-2)-1-1-1 3 7 1-95 
235 (700142 x J 2210-2)-1-1-1 3 7 1-90 
300 (ND 2282-79-1 x Ex Bouchi 700638-3-2) -3-1-1 37 1-90 
243 (700583 x J 797-1)-1-2-1 37 0-93 
25 ( J  1553 x J 797-1)-4-1-1 37 0-95 
311 ( IP  NO. 1926 x MPP 7135-3-1)-15-1-1 37 1-90 
265 (700619 x J 703-1)-3-1-1 37 0-10'1 
163 (J  2230 x J 797-1)-1-1-3 38 0 -93 
7 (J 797-1 x J 606-2)-1-6-2 38 1-89 
189 (J  2238 x J 797-1)-1-6-5 38 0-90 
370 (Ex Bouchi 700638-3-2 x ND2232-79-1)-1-1-1 38 1-98 
232 (700142 x J 2238)-9-11-4 38 0-05 
204 ( J  2238 x J 797-1)-1-8-2 3 8 0-98 
383 (ND 2202-79-1 x EX Bouchi 700630-3-2)-3-1-4 38 2 -95 
100 (J 2238 x J 797-1)-1-4-6 38 1 -9'J 
270 (700619 x J 703-1)-5-4-1 3 0 1-90 
394 (ND 2282-79-1 x SC-l(S4)27-3)-4-1-1 39 1-90 
342 (SC-2(M) 13-4 x EX Bouchi 730538-3-2) -9-3-3 39 2-95 
305 (MPP 7135-3-1 x 700619)-4-3-2 39 5-00 
330 [SC-2fM) 13-4 x Ex Bouchi 700630-3-2) -9-1-1 39 5 -95 
267 (700619 x J 703-1)-3-3-2 39 0-100 
313 (IP NO. 192 ' x MPP 7135-3-1)-15-1-3 43 5-98 
18 (J 1553 x J 797-1)-2-4-4 40 1-93 
S1 Plot# 
No. K 1979 
Ergot scverity(5) 
Pedigree ~ e a n g  Rmgc 
(J 223:\ x J 797-1)-1-0-12 41- '1-9" 
(J 1553 x J 797-1)-6-2-2 121 1-99 
(J 2238 x J 797-11-1-2-5 ,)I'I '-2q 
(J 2238 x J 737-1)-1-4-3 1 1 "-9') 
(Ex Bouchi 70,633-3-2 x SC-1(1;.",)-27-3)-1.-"-141 3-37 
(J 2236 x J 797-1)-1-4-4 4 3 1-30 
(ND 2282-79-1 x SC-l(S4)27-3)-6-3-1 (1 3 1-9'1 
(700613 x J 703-1)-7-1-1 44 1-85 
(J 2210-2 x J 2233)-1-15-4 44 0-85 
(ND 2282-73-1 x Ex Bouchi 70:3630-3-2)-3-1-2 (14 1-9q 
Contd.. . , 
S1. P lo t  # 






Ergot scvcr i ty(8)  
Pedigree i"lcm9 Range 
[J 1553 x J 797-1)-4-1-5 40 r I -  1'7O 
(J  2233 x J 797-1)-1-8-3 4 3 47-92 
(70361'3 x J 703-1)-7-1-2 43 0-35 
( J  2210-2 x J 2233)-2-7-1 4 3 7-91 
(ND 2202-73-1 x Ex Bouchi 797638-3-2)-6-2-1 43 1-90 
(7013142 x J 2233)-9-2-3 49 '7-98 
( J  1553 x J 797-1)-4-1-2 57 q-99 
(SC-2 (M) 13-4 x Ex Bouchi 79053:;-3-2)3-3-2 52 0-3i) 
(Ex Bouchi 79fI630-3-2xSC-l(S4) 27-2) -2-4-1 50 1-135 
(IP NO. 1926 x MPP 7135-3-1)-15-1-2 5 3 1-l')'? 
(J  2233 x J 797-1)-1-2-6 5,) 2-95 
( J  1553 x J 797-1)-10-2-2 5 1 1 
( J  2235 x J 797-1)-1-6-4 5 1 1-99 
(ND 2282-79-1 x Ex Bouchi 703638-3-2)-6-1-3 51 1-33 
( J  797-1 x J 703-1)-6-3-1 5 1 13-95 
(ND 2282-73-1 x Ex Bouchi 73C53G-3-2)-6-1-5 51 35-75 
(700142 x J 2233)-9-2-2 5 2 3 -35 
(ND 2282-73-1 x Ex Bouchi 700633-3-2)9-4-1 52 0 -35 
(730142 x J 2236)-3-1-1 53 10-32 
(700142 x J 2233)-3-3-3 5 3 1-35 
(J 1553 x J 797-1)-2-5-1 54 
(J 1553 x J 797-1)-2-5-2 55 
(739142 x J 2238)-3-3-1 5 5 
( J  2238 x J 797-1)-1-7-1 5 6 
(Ex Bouchi 700638-3-2 x ND 2232-79-115-3-2 57 
( J  1553 x J 797-1)-2-4-3 5 7 
( J  2238 x J 797-11-1-6-3 5 7 
(J 797-1) x J 703-1)-5-3-2 5 7 
( J  1553 x J 606-2)-1-1-2 5 7 
(ND 22112-79-1 x Ex Bouchi 71313633-3-21-3-1-3 57 
Contd, . . . . 
Sl .  Plot  ff Ergot s cvc r i t y  (%) 
No. K 1379 Pedigree hik! a n 9  Range 
386 362 (Ex Bouchi 709630-3-2 x SC-1 (S4)27-2) -2-3-1 55 1-3C 
307 376 (iJD 2282-79-1 x Ex Bouchi 703633-3-2)-1-4-1 50 1-35 
3G8 1C2 (J  2233 x J 797-1)-1-5-1 58 3-32 
3 3 (J 797-1 x J 7?3-1)-3-2-1 5 Z 2-97 
390 226 (791142 x J 2232)-3-10-2 53 25 -95 
331 321 (IP NO. 1941 x I P  NO. 1926)-5-3-3 53 10 - 103 
392 137 (J 2238 x J 797-1)-1-6-3 59 1-98 
393 210 (700142 x J 2230)-1-2-1 60 1-93 
334 302 (MPP 7135-3-1 x 730619)-3-5-1 6 0 0-1'17 
335 175 (J 2238 x J 797-1)-1-4-1 GO 1-08 
396 385 (ND 2282-79-1 x Ex Bouchi 7C0638-3-2)6-1-2 61 2-95 
397 395 (ND 2282-79-1 x SC-1(S4)27-3) -4-1-2 6 1 10-33 
398 303 (MPP 7135-3-1 x 790619)-4-1-1 67 1 - l o r )  
399 39i) (ND 2232-79-1 x Ex Bouchi 70063C-3-2)-9-2-1 67 19-35 
400 352 (Ex Bouchi 7(73638-3-2 x SC-2 (M) 13-4) - 1-2-1 71 19-95 
ICH 105 
5 141A 
B J  194 
Mean of 23 bagged-inoculated-bagged heads 
Ergot react ions and days t o  75 percent flowering (Me) of 29 F2 populations 
(low x low susceptib during the 1979-80 post rainy season a t  ICRISAT 
Center (G- 3D) . 
S1. Ergot i n f .  ) 
No. F2 Pedigree DTF Meana Rank: 
11 22 (J  797-1-B3-4 x J 2238-E-4-1)-2-1 62 25 0-85 
12 29 (J 2238-E-4- 1 x Ex Bouchi 700638-3-2-E-l-DM-2) 
-1-1 68 27 0-90 
13 15 (700708-I-E-3 x J 797-1-C-1-1)-4-1 65 28 0-90 
14 9 (700708-I-E-3 x J 797-1-E-1-1)-2-1 68 29 0-85 
15 10 (700708-I-E-3 x J 797-1-C-1-1)-2-2 68 30 0-90 
26 28 (700626-E-1-DM-1 x J 2238-E-4-1)-3-2 72 42 0-80 
27 19 ( J 2 2 3 8 - E - 4 - 1 ~ J 7 9 7 - 1 - E - 1 - 2 ) - 1 - 2  53 43 0-80 
28 27 (700626-E-1-DM-1 x J 2238-E-4- 1)-3-1 60 43 1-90 
29 24 (700626-E-1-DM-1 x J 2238-E-4-1)-1-1 62 44 1-98 
B J  104 65 15-95 
ICH 105 80 35-98 
' ban  of  40 randomly bagged-inoculated-bawd heads 
Appendix X X I  
Ergot reaciions and days t o  75 percent flowering (DTF) of 83 Fe l ines 
(low x low susc.) during the 1979-80 post rainy season at ICRISAT (G-3D) 
s 1 .  






No. Fg # Pedigree D T F ~  v erm--/ Range 
ICH 105 Check 
BJ 104 Check 
Mean of 2 replications 
b Mean of 20 heads i n  2 replications 
Appondix XXI I 
Ergot reactions and days to 75 percent flowering (DTF) of 31 F,! lincs (MVC) during 
the 1379-80 post-rainy season at ICRISAT Center 
Pedigree Infection % 
"'IT K a n  RG 
1 46-,1 (ExBouc~~ 7n9638-3-2 X SC-l(S,+)27-3)~(7'' l539~J2238)-11-3-6 54 26 0-70 
2 46-1 (ExBouchi 7W638-3-2 x SC-1 (St) 27-3)x(711593x52238)-11-3-1 56 34 2-8C 
3 46- 3 (ExBouchi 7'13638- 3-2 x Sr- 1 (S,,) 27- 3)~(7?3503xJ223C)-11-3-3 56 35 2-90 
4 46-2 (ExBouchi 700638-3-2 x SC-1(S')27-3)~(7~0599~52238)-11-3-2 52 40 10-81 
j 15-2 (SC-1 ( S ~ ) ~ ~ - ~ X S C - I  (~~)27-3)~,(32231r1797-1)-5-3-2 69 41 20-75 
BJ 104 Check 43 78 40-100 
Appendix XXIII 
Ergot r e a c t i o n s  and days t o  75 percent flowering (DTF) of 137 Fq l i n e s  
(low susc.  x a v o .  el i te)  during tho 1979-33 pos t  ra iny  season a t  ICRISAT 
(G-3D) . 
S1. 
No. F j  ff Pedigree D T F ~  =?F== ~ e a d  Range 
1 74-8 (EC 298-2 x SC-2(M)5-4)-13-3 5 7 14 0-60 
2 64-2 (EC 293-2 x SC-2 (M)5-4) -3-2 5 6 14 0-40 
3 90-2 (EC 295-2 x SC-1(S4)27-2)-10-2 52 16 0-70 
4 74-7 (EC 298-2 xSC-2(M)5-4)-13-7 53 18 0-75 
5 74-1 (EC 298-2 x SC-2(M)5-4)-13-1 49 2 0 1-60 
6 64-4 (EC 208-2 x SC-2 (M)S-4) -3-4 5 2 2 1 0-75 
7 9-1 [ ~ ~ - 2 ( M ] 5 - 4  X (51623 X 700049-2-6(~-2)]-b151 22 1-95 
8 00-6 (EC 290-2 x SC-2(M)5-4)-19-6 5 3 2 5 0-00 
EC 298-2 x SC-2(M)5-4)-19-1 57 28 1-83 
SC-1(S4)27-2 x (700626-21 ~~282-2- I ) ] -7 -3  55 28 2 -75 
11 1-6 (0282 x SC-2(M)S-4)-1-6 
12 63-1 (EC298-2 x SC-2(M)5-4)-2-1 
13 1-9 (D282 x SC-2(M)5-4)-1-9 
14 62-6 (EC29C-2 x SC-2(M)5-4)-1-6 
15 75-3 (EC 298-2 x SC-2(M)5-4)-14-3 
16 74-5 (EC 298-2 x SC-2 (M)5-4) -13-5 
17 68-1 (EC 298-2 x SC-2(M)5-4)-7-1 
18 75-6 (EC 298-2 x SC-2 (M)S-4) -14-6 
19 64-3 (EC298-2 x SC-2 (M)S-4) -3-3 
20 64-1 (EC298-2 x SC-2(M)5-4)-3-1 
2 1  63-3 (EC 298-2 x SC-2(M)5-4)-2-3 52 37 0-95 
22 90-1 (EC 298-2 x SC-l(S4)27-2)-10-1 55 38 1-90 
EC 298-2 x SC-2 (M)5-4) -19-5 50 39 1-95 
(~104~700441-6-1)xsc-2 (MIS-41 -3-2 4 7 40 2-75 
25 74-4 (EC298-2 x SC-2 04)s-4) -13-4 48 41 1-95 
26 74-3 (EC 298-2 x SC-2(M)5-4) -13-3 
27 63-5 (EC 290-2 x SC-2(M)5-4)-2-5 
28 00-3 (EC 290-2 x SC-2(M)5-4)-19-3 
29 62-2 (EC 298-2 x SC-2 (M)5-4) -1-2 
30 74-9 (EC 298-2 x SC-2(M)S-4)-13-9 
cont d , 
$1. 
No. Fg # Pedigree D T F ~  
36 63-4 [EC 298-2 x SC-2 (M)S-41-2-4 54 




41 75-5 'EC 290-2 x SC-2(M)5-41-14-5 52 
42 1-3 :~282xSC-2(M)5-41-1-3 52 
43 63-2 BEC 298-2 x SC-2(M)5-41-2-2 55 
44 34-2 ,SC-l(S4)27-2~(700626-21xB202-2-I)]-7-2 55 








Cmtd,.  . . . . 
;EC 298-2 x ~~-2(M)5-4]-4-4 47 
,!X-2 (M)s-4~~1623~700049-2-6 (P-2)] -3-3 44 
,SC-2 (M) 5-4~(~1623~700049-2-6 (P-2)]-4-5 50 
, (Jl04~700441-6-l)xSC-2 (M)5-4 -1-1 3 64 , (J104~700441-6-1)xSC-2 (M)5-4 -1 -6 55 
Errrot sev. I%) S1. 
No. F3 n 
7 1  65-5 
72 1-10 
73  3-2 
74 9-3 
75 9-9 
'EC 298-2 x SC-2 (M)S-41-1-1 44 
' ~ 2 0 2  x SC-2(M)S-41-1-7 40 
' ~ 2 8 2  x SC-2[M)5-43-3-1 55  
' s c - 2 ( ~ ) 5 - 4  x (51623 ~700049-2-6(P-2)]-4-144 
j ~ c 2 9 8 - 2  x SC-2(M)5-41-15-3 47 
'SC-2 04) 5-4~(31423~700049-2-6 (P-2)] -3-7 44 
(5104~700441-6- 1)  x SC-2 (M) 5 -43 -1-3 5 6 
: E C ~ ~ C - 2  x SC-1 (S4)27-21-10-3 48 
b282  x sc-2(~)5-4]-1-1 56 
[ E C ~ ~ O - 2  x SC-2 (M)S-43-13-2 46 
Contd, . , . . 
S1. 
No. Fg # Pedigree 
121 67-3 [EC 298-2 x SC-2(M)5-41-6-3 46 76 2-100 
122 2-4 (5 202 x SC-2(M)5-4)-2-4 52 76 2-90 
123 19-1 [ (5104 x 700441-6-1)xSC-2 (M)5-41-6-1 46 76 35-99 
124 65-3 (EC 293-2 x SC-2(M)5-4)-4-3 51 70 15-99 
125 21-1 [ (J 104 x 700441-6-1)~s~-2(~)5-41-0-1 45 73 50-98 
(5104 X 700441-6-1) x SC-2(~)5-41-10-1 44 79 
(5104 x 700441-6-1)~s~-2(~)5-41-10-7 43 80 
120 1-4 ,B202 xSC-204)s-4)-1-4 51 80 
129 23-4 , (J104 x 700441-6-1)xSC-2 (M)S-4 -10-4 47 82 
i 130 27-2 I(5104 x 700441-6-1)xSC-2(M)5-4 -14-2 44 02 
! 131 75-1 (EC 293-2 x SC-2(M)5-4) -14-1 44 82 
5 132 37-2 SC-1(S4)27-2x(J25-5x700797-1-5-2)-2-2 51 03 
I 133 3-4 (13 282 x SC-2(Mj5-4)-3-4 50 84 (5104 x 700441-G-l)xSC-2(M)S-4 46 05 
i 
I (5104 x 700441-G-l)xSC-2(M)5-4 
Mean of 2 r e p l i c a t i a s  $ Mean of 30 bagged-inoculated-bagad heads from 2 r e p l i c a t i m  
Appendix XXIV 
Ergot reactions and days to 75 nercent flowering (DTF) of 29 F4 progenies (BST-XI) 
during the post rainy season 1979-80 a t  ICRISAT Center (G-3D) 
s1 Entry No. 
!lo. R 1979-80 
------- - -- - 
lnfegion % 
Pedigree D T F ~  Plea&/ Range 
26 140-3 SC-1 (S4)27-2x Sauna ~ ~ x ~ x ~ - 2 ( ~ ~ - 9 1 4 - 2 - 1 ) ] - 6 - 3  18 66 13-95 
27 140-1 c-~(s )27..2x Souna D2 x EXB-~(sD-914-2-111-6-1 51 66 5-95 
28 19-2 fsc-2 ( ~ ~ 5 - 4  x (525-1 x 700515-13-7) 1-4-2 52 68 20-98 
29 152-2 [(~260-1 x 700577-1-4-10-5)~S~-1(~~)27-2]-3-2 46 78 40-100 
aJ 104 check 43 85 10-100 
a/ Mean of 2 replications 
- 
b/ Mean of 33 bagged-inoculated-bagged 
- heads in 2 reps, 
Ergot reactians and downy mildew reactions (DM) and, days t o  75 percent 
flowering (DTF) of 220 Fg l ines during the 1979-80 post rainy season ?t 
TrPTGAT f ~ - t n - -  
S1. 
No. F4 ff Pedigree 
Ergot sev. (%) 
PF ~ c a n g  Range DM(%# 
S1, 
No. F4 # Pedigree DTF 
Ergot sev. (%) 
~ e a n y  Range (69 
(52238 x 52210-2) -3-3-3-5 65 
(52238 x 52210-2)-3-3-10-5 5 7 
(52238 x 522 10-2) -3-12-2-7 65 
(52210-2 x 52238) -1-8-8-3 62 
(ExBouchi 700638-3-2xSC-1 (S4) 27-2) 63 
-1-10-23-15 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-11-7 5 8 
(52238 x 52210-2) -3-12-2-11 60 
(52238 x 52210-2) -3-3-4-2 60 
(700619 x 700599) -3-2-11-14 61  
(52238 x 5797-1) -2-2-6-1 6 2 
(700619 x 700599) -3-2-11-18 5 8 
(700619 x 700599) -3-2 -14- 13 6 3 
(700619 x 700599) -3-2-11-3 62 
[ExBouchi 700638-3-~XSC-1 ( ~ 4 )  27-2) 58 
- 1-10-20-11 
(700619 x 700599) -2-4-6-3 65 
S1. 
No. F4 # Pedigree 
(5606-2 X 5703-1) -4-8-8-2 
(700619 x 700599) -3-2-14-17 
(ExBouchi 700638-3-2 x sC-l(s4). 
27-2) -1-10-20-6 
(5703-1 X 5797-1) -3-3-1-8 
(5797-1 x 5703-1)-10-1-1-1 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2)-1-10-19-6 
(ExBo~chi 700638-3-2xSC-1 (S4) 
27-2)-1-10-19-4 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-20-8 
(700613 x 700599) -2-4-6-10 
(700619 X 700599) -3-2-11-7 
(700019 x 700599) -3-2-14-15 
(ExBouchi 700638-3-2xSC-1 (SO) 
27-2) -1-10-19-9 
(700619 x 700599) -3-2-9-2 
(5703-1 x 5797-1) -3-3-1-2 
(ExBouchi 700638-3-2xSC-1 (Sr, ) 
27-2) -1-10-17-7 
(CxBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-17-2 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-11-2 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-19-2 
(52238 x 52220-2) -3-1-3-10 
(700419 x 700599) -2-4-2-10 
(ExB~uchi 700638-3-2xSC-l(S4) 
27-2)-1-10-20-9 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-20-12 
Ergot sev. (%) 
DTF ~ e a n q  Range 
SI .  
NG, F4 # Pedigree DTF 
( E x B o u c ~ ~  700638-3-2 x SC-l(S4) 
27-2) -1-10-19-10 5 3 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2)-1-10-20-10 67 
(5797-1 x 5703-1) -10-1-1-6 GO 
(730619 x 700599) -3-2-14-4 6 0 
(ExCouchi 700638-3-2 x SC-1 (S4) 
27-2) -1-10-19-7 65 
(ExBouchi 700633-3-2xSC- 1 (S4) 
27-2) -1-10-11-5 65 
(5703-1 x 5797-1) -3-3-1-4 65 
(52238 x 52210-2)-3-12-2-5 5 5 
(3606-2 x 5703-1) -4-4-5-3 53 
(5703-1 x 5797-1)-3-3-1-6 59 
(ExBouchi 700633-3-2xSC-l(S4) 
27-2) -1-19-20-14 65 
(52230 x 5797-1) -2-2-6-3 50 
(52213-2 x 52238) -1-8-8-1 5 9 
(ExDouchi 700638-3-2xSC-1(~4)-27-2) 
-1-10-17-5 5 1 
(730619 x 730599) -2-4-6-5 5 s  
Ergot sev . (%) DL6 
M ~ M Y  Range (%I-/ 
S1. 
No. P4 # Pedigree 
(52238 x 52210-2) -3-1-3-9 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-17-6 
(52238 x 52210-2) -3-12-2-9 
(5797-1 x 5703-1) -10-1-1-4 
(700619 x 700599)-2-4-6-8 
(ExBouchi 700638-3-2xSC-1 (S4) 
27-2) -1-10-11-3 
(700619 x 700599) -2-4-6-7 
(700619 X 700599) -3-2-11-1 
(5606-2 x 5703-1) -4-8-8-4 
(ExBouchi 700638-3-2xSC-1 (S.1) 
27-2) -1-10-17-4 
Ergot sev. (%I 
'% DTF ~ e a n y  Range (%)J 
S1. 




(52238 x 5797-1) -2-2-6-2 5 6 
(ExBouchi 73U638-3-2xSC- 1(S4)27-2) 
-1-10-20-7 60 
(700619 x 700599) -3-2-14-16 53 
(5797-1 x 5703-1) -10-1-1-7 55 
(700619 x 700599) -2-4-2-4 62 
(ExBouchi 700638 -3-2xSC- 1 (S4) 
27-2) -1-10-23-5 65 
(ExBouchi 700638-3-2xSC-l(S4) 
27-2) -1-10-11-4 54 
(5703-1 x 5606-2) -3-2-7-1 62 
(J1553 x 5797-1) -2-3-1 62 
(E~Bouchi 700638-3-2xSC-l(S4) 





(700619 x 700599) -2-4-6-9 
(5703-1 x 5797 -1) -3-3-1-5 
(52210-2 x 52238) -1-8-8-7 
Ergot sev. (%) 
D% 
~ e a n y  Range (%)J 
S1. Ergut sev.(%) 
No. PA # Pedigree TF ~ e a n g  Range (%)J  
BJ 104 Check 
ICH 105 Check 
9 Mean of 30 bagged-inoculated-bagged heads from 3 replications 
9 Recorded in downy mildew nursery 
Appendix XXVI 
Ergot reactions and days t o  75 percent flowering (DTF) of 620 Fg en t r i es  





R 79-80 Pedigree 
Ergot sev. (%) 
~ e a n g  Range DTF 
- 
409 (ExDouchi 700638-3-2xSC-l(S4) 27-2) -1 
-10-13-5 
72 (5606-2Xr703-1)-6-1-1-10 
4 16 (ExBouchi 70063.5 -3-2xSC-1(S4)27-2) - 
1-10-13-6 
42 (5606-2x1703-1) -4-8-3-2 
486 (ExDouchi 700638-3-2xSC-1 (S4)27-2) - 
1-2-1-4 
6 12 (700619~700599) -9-6-1-4 
500 (700619~700599) -3 -2 -3-12 
190 (52210-2xJ2238) -1-5-2-2 
460 (ExDouchi 700638-3-2xSC-1 (S4) 27-2) - 
1-10-23 -3 
545 (700619~700599) -2-4-8-5 




Entry # Ergot sov, (%) 
R, ,79-89 Pedigree DTF ~ e a n 3  Rmge 
362 (ExDouchi 700G38-3-2xSC-1 (S4) 27-2) -7-4-5-8 56 C 0-70 
197 (J 2210-2 x 52238)-1-5-2-1 63 8 0-60 
393 (ExDouchi700638-3-2xSC-l(S4)27-2)l-10-4-679 8 0-35 
254 (52238 x 52210-2) -3-3-5-1 72 3 3-50 
371 (ExUouchi 700638-3-2xSC-1 (S4) 27-2) -1-10-1-4 63 8 0-50 
100 (5 703-1 x 5797-1) -3-3-4-6 C 1 8 0-40 
5 (J 606-2 x 5703-1)-4-4-1-5 5 6 3 1-35 
522 (700619 x 700599) -2-4-1-2 65 8 0-35 
531 (700619 x 700599) -2-4-4-7 67 8 0-35 
403 (ExBouchi 700638-3-2xSC-1 (S4)27-2) -1-10-7-1 62 3 3-60 
527 (700619 x 700599) -2-4-4-3 72 8 1-30 
59 (5606-2 x 5703-1)-5-3-4-4 72 9 0-60 
244 (52238 x 52210-2) -3-3-2-3 69 9 0-40 
444 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-18-3 79 9 0-35 
157 (51999 x 5797-1) -5-2-3-1 6 1 9 0-35 
529 (700619 x 700599) -2-4-4-5 65 10 0-40 
239 (52210-2 x 52238) -2-7-3-2 63 10 1-50 
563 (700619 x 700599) -2-4-10-1 62 10 0-50 
583 (700619 x 700599) -3-2-3-7 62 10 1-40 
372 (ExBouchi 700638-3-2xSC-1(S4)27-2) -1-10-1-5 72 10 0-70 





R 79-80 Pedigree DTF 
415 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-13-5 67 
77 (5606-2 x 5703-1) -6-1-1-15 33 
172 (52210-2 x 52238) -1-13-5-3 6 1 
546 (700619 x 700599) -2-4-0-6 67 
251 (J223C x 52210-2) -3-3-2-10 69 
390 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-4-3 67 
46 (5606-2 x 5703-1) -4-8-3-6 69 
437 (E~Douchi 700638-3-2xSC-l(S4)27-2) -1-10-16-1 72 
358 (Eflouchi 700638-3-2xSC-1 (S4) 27-2) -7-4-5-4 59 
573 (700619 x 700599) -2-4-10-11 62 
477 ( E x I l ~ ~ c h i  700638-3-2xSC-l(S4)27-2) -1-10-25-3 62 
375 (ExDw~hi 700638-3-2xSC-1 (S4)27-2) -1-10-1-8 66 
363 (ExDouchi 703638-3-2xSC-l(S4) 27-2) -7 -4-5-9 54 
243 (52238 x 52210-2)-3-3-2-2 66 
505 (700619 x 700599) -3-2 -3-9 79 
Ergot sev . (%) 
~ c a n y  Range 
contd,.... 
S1. Entry # 
No. R 79-30 Pedigree DTF 
101 246 (52238 x 52210-2)-3-3-2-5 63 
102 400 (ExDouchi 700633-3-2xSC-l(S4) 27-2) -1-10-0-4 6s 
103 451 (Exnouchi 700633-3-2xSC-i(S4)27-2) -1-10-2 1-5 65 
104 360 (ExDouchi 7006311-3-2xSC-1 (S4)27-2) -7-4-5-6 63 
105 413 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-13-3 G7 
126 64 (5606-2 x 5703-1) -6-1-1-2 0 1 
127 514 (ND2202-79-1xExIlouchi 703630-3-2) -6-1-4-1 76 
128 532 (700619 x 700599)-2-4-4-0 69 
129 475 (ExDouchi 700638 -3-2xSC-1 (S4) -27-2) - 1-1025 -1 62 
130 165 (52210-2 x 32238)-1-7-1-1 64 
Ergot sev.(%) 
~ e a n y  Range 
contd., .. . 
Efaot scv. l%l  S1, Entry # 
NO. R 79-80 Pedigree DTF 
(700619 x 700599)-2-4-8-2 67 
(522 10-2 x 52238)-1-16-5-2 8 1 
(MI2202-79-1 x ExBouchi 700638-3-2) -6-1-4-2 72 
(700G19 x 700599) -2-4-8-3 67 
(703619 x 700599)-3-2-3-5 65 
(ExUouchi 700638-3-2xSC-l(S4)27-2)-1-10-13-0 65 
(ExBouchi 700630-3-2xSC-1(S4)27-2) -7-4-5-12 63 
(ExBouchi 700638-3-2xSC-1 (S4)27-2) -7 -4-4-10 72 
(ExDouchi 700633-3-2xSC-1 (S4) 27-2) -7-4-5 -13 83 
(5606-2 x 5703-1) -4-4-2-4 66 
(52210-2 x 52238) -1-5-2-6 69 
(ExBouchi 700638-3-2xSC-l(S4) 27-21 -7-1-2-1 62 
(ExBouchi 700630-3-2xSC-1(S4)27-2) -1-10-6-4 65 
(51999 J 2 2  10-2) -6-9-4- 1 79 
(5606-2 x 5703-1) -4-7-1-4 63 





R 79-80 Pedigree DTF 
(52238 x 52210-2)-3-3-5-4 63 
(ExBouchi 720638-3-2xSC-1(S4)27-2) -7-1-2 -2 72 
(700619 x 700599) -3-2-3-11 67 
(5036-2 x 5703-1)-4-4-4-2 63 
(J703-1 x 5797-1) -3-3-4-4 3 3 
rJ2238 x 52210-2) -3-12-1-9 6 9 
(52238 x 52210-2) -3-3-2-4 63 
(ExBouchi 700638-3-2xSC-l(srj)27-2) -1-10-25-5 67 
(5606-2 x 5703-1)-6-2-10-5 66 
(ExDouchi 700630-3-2xSC-1 (S4) 27-2) -1-10-13.2 63 
(700619 x 700599) -3-2-4-15 67 
(52210-2 x 52238) -1-4-6-4 66 
(ExDouchi 700630-3-2xSC-l(S4)27-2) -7-4-4-11 67 
(ExDouchi 730638-3-2xSC- 1 (S4)27-2) -1-10-1-7 63 
(52238 x 51553)-1-5-8-3 63 
(700619 x 700539) -3-2-4-6 76 
(ExBouchi 700638-3-2xSC-1(S4)27-2) -1-10-21-3 69 
(700619 x 700599) -3-2-3-8 62 
(5797-1 x 5703-1) -1.0-1-4-5 66 
(52230 x 52219-2) -3-3-2-11 63 
Ergot sov. (%) 
-
~ e m y  Range 





R 79-80 Pedigree DTF 
347 (ExDouchi 7013633-3-2xSC-1(S4)27-2) -7-4-4-8 72 
339 (ExDouchi 73063C-3-2xSC-I(Sr) 27-2) -1-3-1-8 53 
465 (Exsouchi 730638 -3-2xSC-1 (S4) 27-2) -1-10-23-3 69 
551 (730619 x 700599) -2-4-8-11 65 
119 (8797-1 x 5703-1)-10-1-2-6 92 
597 (700619 x 700599)-3-2-4-9 65 
472 (Dxl;ouchi 7 ..uC3r:-3n2xSC-1(S4)27-2)-1-1024-6 65 
346 (ExDouchi 700633-3-2xSC-l(S4) 27-2) -7-4-4-7 72 
370 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-1-3 59 
462 ( E x ! ~ c u c ~ ~  700638-3-2xSC-1(S4)27-2)-1-10-23-5 73 
217 (52210-2 x 52233)-1-8-5-1 74 
391 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-4-4 72 
258 (J223C x 52210-2) -3-3-5-5 63 
459 ( E x B o u c ~ ~  700633-3-2xSC-l(S4) 27-2) -1-10-23-2 61 
76 (5606-2 x 5703-1) -6-1-1-14 7 2 
Ergot sov. (%) 
~ e a n y  Range 
contd., . . . . 
Sl. h n t r y  # 
NO. R 79-00 Pedigree DTF 
(ExEouchi 733630-3-2xSC-1(S4)27-2)-1-10-23-1 65 
(ExDouchi 7CO630-3-2xSC-l(S4)27-2)-7-1-4-5 76 
(5606-2x1703-1)-5-3-2-4 6 1 
(JG06-2 x 5703-1)-6-2-10-2 65 
(52230 x 52210-2)-3-3-2-1 63 
(ExDouchi 70063.3-3-2xSC-1(S4)27-2) -1-3-1-6 56 
(5797-1 x 5703-1) -10-1-2-2 7 4 
(ExBo~chi 703630-3-2xSC-l(S4)27-2)-1-10-1-9 63 
(ExDouchi 700633-3-2xSC-1(S4)27-2)-1-10-13-9 65 
(51999 x 51553) -2-2-3-4 72 
(ExBouchi 700638-3-2xSC-l(S4) 27-2) -1-10-3-3 65 
(51939 x 51553) -2-2-0-3 64 
(700619 x 700599) -2-4-4-4 69 
(700619 x 730593) -2-4-0-15 73 
(ExDouchi 700638-3-2xSC91(S4)27-2) -1-10-21-6 65 
Ergot sov. (%) 
~ e a n y  Range 
contd.. . . . . 




R 79-30 Pectipe DTF 
C (5606-2 x 5703-1) -4-4-2-3 5 3 
439 (ExDouchi 700630-3-2xSC-1 (S4) 27-2) -1-10-16-3 66 
31 (JGOG-2 x 5703-1) -4-7-5-1 76 
473 (ExDouchi 7000313-3-2xSC-l(S4) 27-2) -1- 10-24-7 62 
194 (52215-2 x 52238) -1-4-6-3 33 
150 (51939 x 52210-2) -4-2-3-1 59 
343 (ExDouchi 700630-3-2xSC- 1 (S4)27-2) -7-4-4-4 59 
530 (700619 x 700599) -2-4-4-6 67 
1 (5606-2 x 5703-1) -4-4-1-1 61 
620 (700619 x 700599) -7-1-2-3 60 
Er o t  sev (%) 
*e 





R 79-80 Pedigree DTF 
348 (ExBouchi 700638-3-2xSC-l(S4) 27-2) -7-4-4-9 72 
73 (JGZG-2 x 5703-1)-G-1-1-3 116 
190 (52210-2 x 52238) -3-24-4 79 
336 (ExDouchi 700638-3-2xSC-l(S4)27-2) -1-3-1-5 59 
43 (JG3G-2 x 5703-1) -4-8-3-3 63 
(51553 x 5797-1)-2-3-2-5 61 
(ExBouchi 700638-3-2xSC-1(S4)27-2) -1-10-15-3 65 
(ExD~uchi 700638-3-2xSC-1(S4)27-2)-1-30-25-4 65 
(5606-2 x 5703-1) -5-3-2-2 66 
(51999 x 52210-2) -6-9-4-3 83 
560 (700619 x 700599) -2 -4-9-4 7 3 
17 (5606-2 x 5703-1)-4-7-1-3 64 
464 (ExBouchi 700638-3-2xSC-1 (S4) 27-2) -1-10-23-7 67 
454 (EXDouchi 700638-3-2xSC-l(S4)27-2) -1-10-22-2 54 
381 (ExDouchi 700638- 3-2xSC-l(S4) 27-2) -1-10-2-5 66 
Ergot sev. (%) 
~ e a n y  Range 
S1. Entry # 
NO. R 79-30 Pedigree DTF 
Ergot sev.(%) 
b l e d  Range 







Ergot scv. (%) 
~ e a n y  Range 
(52210-2 x 52230)-1-2-4-1 G 1 
(5797-1 x 5703-1) -6-5-3-7 72 
(ExDouchi 709638-3-2xSC-1(S4)27-2)-1-10-16-4 61 
(52210-2 x 52233) -1-1-9-2 66 
(5703-1 x 5606-2) -9-2-2-1 63 
(700619 x 5703-1) -7-2-4 7 1 
(700619 x 700599)-3-2-4-18 70 
(ExDouchi 700638-3-2xSC-l(S4) 27-2) -1-13-22-4 61 
(ExBouchi 700638-3-2xSC-l(S4) 27-2) -1-10-2-1 66 
(J223C x 51553)-1-5-41-6 63 
(5606-2 x 5703-1) -4-7-9-4 63 
(ExDouchi 700638-3-2xSC-l(S4) 27-2) -1-10-13-5 72 
(5797-1 x 5703-1)-10-1-2-3 7 2 
(52210-2 x 52238)-1-1-6-3 59 
(51999 x 51553) -2-2-5-6 59 
(52230 x 51553) -1-5-18-1 53 
(5606-2 x 5703-1) -4-7-9-1 69 
(ExCouchi 700630-3-2xSC-1(S4)27-21-1-10-3-3 63 
(51553 x 5797-1)-2-3-2-4 59 
(ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-7-2 56 
(52210-2 x 52230) -1-5-2-9 61 
( E x B o u c ~ ~  700638-3-2xSC-1(S4)27 -2) -7-1-4-9 72 
(ExDouchi 700633-3-2xSC -1(S4)27-2) -7-1-4-12 65 
(52238 x 51553) -1-7-5-2 73 
(ExBouchi 700633-3-2xSC-l(S4) 27-2) - 1-10-25-2 59 
contd. .  . . . . 
S1, Entry # 
NO. R 79-00 Podi gree DTF 
(5223C x 51553) -1-5-41-i 59 
(JG56-2 x 5703-i) -4-7-3-5 63 
(5597-1 x 5606-2)-1-1-7-2 63 
(700619 x 700599) -3-2-4-3 G 2  
(ExDouchi 700633-5-2xSC-1 (S4) 27-2) -7-1-4-2 69 
(5606-2 x 5703-1) -4-7-9-3 63 
(ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-2-4 72 
(52210-2 x 52238) -1-18-9-3 66 
(ExBouchi 700633-3-2xSC-l(S4) 27-2) -1-10-15-1 69 
(522 10-2 x 52233) -2-9-5-5 63 
(52233 x 51553) -1-5-7-2 5 6 
(5606-2 x 5703-1) -4-7-3-7 60 
(5797-1 x 5703-1)-10-1-2-1 72 
(ExDouchi 700638-3-2xSC-l(S4) 27 -2) -1-10-15-2 65 
(5606-2 x 5703-1) -4-4-4-3 59 
(52233 x 51553) -1-5-7-5 59 
(5606-2 x 5703-1) -5-3-4-1 63 
( E x D o u c ~ ~  700638-3-2xSC-l(S4) 27 2) -1-3-1-6 59 
(52238 x 51553) -1-5-35-5 5 9 
(ExDouchi 700633-3-2xSC-l(S4) 27-2) -1-8-1-3 62 
Ergot sev. (% 1
~ e a n y  Range 









Entry # Ergot sov . (S) 
R 79-00 Pedigree DTF ~ o m y  :',~a:;i: 
292 (52238 x 51553)-1-5-3-1 63 43 %:- ;5 
455 (ExDouchi 70063L1-3-2xSC-l(S4)27-2)-1-10-22-3 61 43 1-80 
435 (ExBouchi 700630-3-2xSC-l(S4)27-2) -1-2-1-3 59 43 0-30 
276 (52233 x 52210-2)-3-12-1-7 63 43 0-9i; 
101 (5703-1 x 5797-1) -3-3-4-7 66 43 1-39 
426 (ExDouchi 700638-3-2xSC-1(S4)27-2) -1-10-14-7 69 43 1-35 
303 (ExCou~hi 703631)-3-2xSC-1(S4)27-2)-1-10-3-1 59 44 1-35 
177 (52210-2 x 52230) -1-1-6-1 61 44 1-00 
306 (52233 x 51553) -1-5-16-1 56 44 0-30 
122 (5797-1 x 5703-1) -10-1-4-1 72 44 1-80 
102 (52216-2 x 52233) -1-1-9-1 72 45 1-80 
7 (5606-2 x 5703-1) -4-4-2-2 63 45 2-30 
287 (52238 x 51553) -1-5-7-1 56 45 1-05 
378 (ExEouchi 700633-3-2xSC-l(S4)27-2) -1-10-2-2 63 45 0-90 
285 (52230 x 51553)-1-5-2-2 63 45 1-95 
7 8 (5606-2 x 5703-1) -6-1-1-16 33 45 1-93 
470 (ExDouchi 700633-3-2xSC-1(S4)27-2) -1-10-24-4 61 45 1-95 
396 (ExDouchi 700638-3-2xSC-1 (S4)27-2) -1-10-6-1 62 45 2-85 
5 13 (ExDouchi 700638-3-2xSC-1 (S4)27-2) -7-1-4-13 59 45 1-80 
516 (ND2232-79- 1xExI)ouchi 700633-3-2) -6-1-4-3 62 46 1-90 
32 (5606-2x5703 -1) -4-7-5-2 61 46 1-36 
23 (5606-2 x 5703-1) -4-7-3-5 66 46 10-30 
453 (ExEouchi 700630-3-2xSC-1(S4)27-2) -1-10-22-1 61 46 1-95 
379 (ExBouchi 700630-3-2xSC-1 (S4)27-2) -1-10-2-3 59 46 5-90 
105 (5703-1 x 5797-1) -3-3-5-2 63 46 0-85 
ccntd. . . . 
Sl. Entry# Ergot sev.(%) 




Entry # Ergot sov. (%) 
R 79-30 Pedigree DTF ~ e a n 9  Rmee 
163 (52210-2 x 51553) -1-1-5-3 61 51 5-90 
471 (Ex3ouchi 700633-3-2xSC-1(S4)27-2) -1-10-24-5 56 52 13-90 
420 (ExBouchi 700630-3-2xSC-1 (S4) 27-2) -1-13-13-1 63 52 0-95 
317 (52238 x 51553)-1-5-18-3 St) 52 20-90 
300 (52233 x 51553) -1-5-9-3 54 52 
3 12 (52238 x 51553)-14-17-3 61 53 1-95 
99 (5703-1 x 5797-1)-3-3-4-5 69 53 10-90 
158 (51999 x 5797-1) -5-2-3-2 61 53 10-90 
504 (ExDouchi 700633-3-2xSC-1(S4)27-2) -7-1-4-4 62 53 10-30 
120 (5797-1 x 5703-1)-10-1-2-7 63 53 1-90 
4J31 (ExDouchi 700633-3-2xSC-1(S4)27-2)-1-10-25-7 62 54 1-95 
402 (ExDouchi 700638-3-2xSC-l(S4) 27-2)-1-10-25-8 62 54 0-95 
338 (ExDouchi 700G31)-3-2xSC-1(S4)27-2)-1-10-4-1 67 54 5-90 
8 (5703-1 x 5606-2) -8-2-4-4 59 55 1-93 
386 (ExDouchi 700630-3-2xSC-1(S4)27-2)-1-10-3-4 59 55 2-3C 
contd. .. . . 
S1. Entry # 
NO. R 79-80 Pedigree 
Ergot sev. (9) 
DTF ~ e a n y  Rango 
(51933 x 51553) -2-2-5-1 63 5G 10-93 (5636-2 x 5703-1) -4-7-5-3 63 56 5-93 
(ExBouchi 700630-3-2xSC-1(S4)27-2) -7-4-4-3 54 56 10-35 
(52232 x 51553) -1-3-1-1 61 56 5-90 (52210-2 x 52233)-1-8-4-2 56 57 5-35 
(ExBouchi 70063C-3-2xSC-1(S4)27-2) -1-3-1-2 5G 60 10-95 
(52233 x 51553) -1-5-17-5 63 60 2-95 
(ExBouchi 700633-3-2xSC-1(S4)27-2) -1-2-1-1 65 60 2-95 
(700619 x 5703-1)-7-1-2-2 56 60 2-95 
(ExBouchi 700638-3-2xSC-1(S4)27-2) -1-0-1-3 59 60 25-95 
(5221012 x 52233) -2-9-5-1 63 61 2-95 
(5606-2 x 5703-1)-5-3-4-7 56 62 5-95 
(700619 x 5703-1) -7-1-2-1 71 62 5-95 
(52210-2 x 52238) -1-1-6-5 62 62 10-90 
(ExBouchi 700633-3-2xSC-l(M)27-2) -1-2-l-4 62 62 5-95 
contd.. . , 
S1. Entry I 
NO. R 79-00 
Ergot sev. (%) 
Pedigree DTF ~ e m y  Range 
(ExDouchi 700633-3-2xSC-l(S4)27-2) -1-10-24-1 61 63 5-95 
(ExCouchi 700633-3-2xSC- l(S4) 27-2) -1-10-3-5 67 22 0-93 
(Exnouchi 700638-3-2xSC-1 (S4) 27-2) -1-10-14-3 59 63 13-9G 
(ExDouchi 700638-3-2xSC-l(S4)27-2) -1-10-14-4 62 63 10-9; 
(5606-2 x 5703-1)-6-1-1-13 66 64 5-35 
(ExDouchi 700638-3-2xSC-1 (S4)27-2) -1-10-6-2 65 6.4 5-90 
(5797.1 x 5703-1)-6-5-3-1 59 64 10-90 
(ExDouchi 700633-3-2xSC-l(S4)27 -2) -7-1-4-11 65 64 1-93 
(700583 x 700142) -1-3-1-2 62 65 10-9" 
(52232 x 51553)-1-5-18-4 56 65 20-95 
(ExDouchi 70063s-3-2xSC-1(S4)27-2) -1-10-13-2 59 72 
(ExDouchi 700633-3-2xSC-l(S4) 27-2) -1-3-1-7 53 72 
(51999 x 52210-2)-4-2-3-2 59 73 
(52238 x 51553) -1-5-12-3 61 74 




3 Mean of 20 bagged-inoculated-begeed heads 
Appendix XXVI I 
Smut reactions and days t o  75 percent flowering (DTF) of 21 IPMAT-5 
and 23 inbred entries  during the 1979 rainy season at Hissar 
S1. 
No. Pedigree 
Smut severity (%) 
DTF MO m y  Range 
I W T - 5  
1 SSC -H7 6 65 < 1 0 -2 
2 IUdS 7003 49 3 0-50 
IVScP77 














y Mean of 40 inoculated-bagged heads contd.. 





ITF ~ e a n y  Rmge 
Gm 73 x ICI7533-2-2-1 
D ~ 0 2  x 51244-1-1-7-4-1 
51623~700490-2-4-3-6-2 -1 
(Gam 73 x ICI7533)-2-1-3 
(Gain 73 x ICI7533)-2-1-1 
(Gm 73 x ICI 7533)-2-14  
5202 x JGO4-1-5-6-3-1 
Gm-73 x ICI7533-2-1-1 
~IJ Mean of 40 inoculated-bagged-heads 
Appendix XXVI I I 
Shut, downy mildew (DM) and r u s t  reac t ions  and days t o  75 percent flowaring 
(DTF)af 54 entry advance smut screening - A during the 1979 rainy season 
a t  His sa?. 
Entry Infect ion ( b )  
No. Pedigree a C/ OT' H-' aange D Rust- 
-- 
Score 
1. EB 209- 1-6-S- 7- Di'C 1 * 60 0 3-0 5 . 7  5 
2 ,  EB 237-3-1-S-2-DPI-1 6 2 0 0-0 0 5 
3. EBS 137-2-S-1-Did-l* 65 0 0-0 3 5 
4.  SSC FS 252-S-4-DM-1 63 0 0-0 0 5 
5 ,  P-10-S-l-DWl* 63 < 1 0-1 1.5 5 
11. ICI 7517-S-1-DM-l* 55 c 1 0-1 0 5 
12. EB 106-2-1-S-1-Dr1-1 64 1 0-1 3 5 
13. EBS 74-5-1-S-1-DM-l* 60 < 1 0-3 0 5 
14. ER 80- 1- 2-S- 1- Dbl- l* 6 3 < 1. 0-3 0 5 
15. EB 66-1-S-5-DM-l* 60 (1 0-1 2.9 3 
26. EB 132-2-S-8-DM-l* 
27. EB 74-3-S-1-DE4-1 
28. P-20-S-1-DM- 1 
29. UBI 7528-S-1-DM-l* 
30. WC FS 217-S-1-M4-1 
31. P-18-S-1-DM-l* 63 2 0-6 5 . 8  5 
32. EB137-1-1-S-8-DM-1 65 3 0-20 1.7 5 
33. ND2282-79-1-S-11-DMl* 60 3 0-10 1 . 4  5 
34. EB 188- 1-1-S-1-DFDF4-l* 60 3 0-13 2.2 5 
35. SSC FS 137-S-1-DM-I* 55 3 0-15 0 5 
Entry Infection (%) Pedigree a C/ No. b/ Rust- DTB ' Ranpe 311%- Score 
IP NO 2253-S-1-Dtli-1 
EB 2'- 1-S-5- DM- 1 
WC FS 148-S-1-DM-l* 
EB 54- 1-1-S-l-D1~1-1* 
J 1999-S-5-5?-l* 
EB 117-2-1-S-6-DM-l* 




SDS FS 40-S- 1-SF?- 1" 
MC FS 171-S-1-DFr-1 
P-19-S-1- W'-I 
EB 117-4-3-S-4-DELI* 
WC FS 88-S-1-DM-1 
CB 171-1-2-S-1-DM-1 
SDS FS 135-S-1-DM-l* 
J 1623 x VJC 6-3-S-1-DM- 1 
EBS 74- 5- 2-S-5-Dhq- 1 
a/ Mean of 10 inoculated - bagged heads 
b/ Screened during 1978-79 Rabi in the downy mildew nursery at 
ICRISAT Center 
C1 Based on 1-5 scale, scored during thc 1978-79 Rabi at ICRISAT Center 
* 60 smut free heads were selected for further testing 
Appendix XXIX 
Smut, Downy Mildew (94) and Rust reactions and days to 75 percent flowering (DTF) 
of 525 entry Advanced Smut Screening-B during the 1979 rainy season at Hissar. 
Entry Plot Smut scv. (%) DI: !lust3 
No. K 1979 - P e d i ~  - TF i r a R o n  inc. (:)score 
- _ i - . . - -  
1 55 11 SAP, 466-S-1-Dl,/!-l* 66 C 0-0 2.3 5 
2 8384 EE 142-1-1-S-3-2-DM-1 5i: 0 0-0 3.7 5 
3 8416 EE 170-2-S-1-1-DF.1-1 69 0 0-0 9.0 5 
4 8004 J-1-S-3-1-DM-1 56 0 0-0 0.0 5 
5 8387 EB 146-1-1-S-1-3-Di<l-l 63 0 0-0 0.0 5 
11 8266 EB 66-1-S-3-1-DM-1 
12 8524 E-132-5-2-DM-1 
13 8014 J 1999-S-3-2-DM-1 
14 8270 EB 68-2-S-1-1-Did-1 
15 8272 EBS 70-1-S-1-1-DM-1 
16 8273 EBS 70-1-S-1-2-DM-1 67 0 0-0 0.0 2 
17 8019 J 2226-5-1-1-Dl.1-l* 64 0 0-0 0.0 5 
18 8276 EES 74-5-1-S-4-2-DM-1 70 0 0-0 6.7 5 
19 8404 EB 14EL-1-S-5-3-DM-1 70 0 0-0 0.0 5 
20 8054 SC-1 (S4) 27-2-S-2-3-DM-1 69 0 0-0 0.0 5 
21 8151 MC FS 179-S-1-1-DM-1 64 0 0-0 2.S 5 
22 8343 EB 132-2-S-5-2-DM-l* 52 0 0-0 6.5 5 
23 8089 ND 22C2-79-1-S-6-2-DM-1 67 0 0-0 0.0 3 
24 8217 EBS 1-2-S-1-1-DM-1 71 0 0-0 0.0 S 
25 8218 EDS 1-2-C-1-2-DM-1 70 0 0-0 0.0 5 
26 8156 SSC FS 252-S-2-2-DM-1 64. 0 0-0 20.0 4 
27 8157 SSC FS 252-5-3-2-D!!-1 71 0 0-0 16.2 5 
28 8286 EB 80-1-2-S-2-1-DM-1 64 O 0-0 9.7 5 
29 8287 EB 80-1-2-S-3-1-DM-1 50 0 0-0 0.0 5 
30 8160 EX PV ELrC x 1975-S-1-1-DM-1 69 0 0-0 0.0 5 
Entry Plot  # 
No, K 1979 Pedigree 
-- - 
36 8422 EB 170-2-S-5-2-DEI-1 
37 8296 E B  112-1-S-1-1-'311-l* 
38 8170 ICI 7516-S-2-2-DP4-1 
39 8171 ICI 7516-S-2-3-DE1-1 
40 0172 Serere 2A-4-S-l-l-Db!-l 
46 8496 3/11 E X B O ~ U  43-S-1-1-DM-l* 
47 8179 700544 x 700760-2-S-3-1-DM-1 
48 8084 ND 2282-79-1-S-5-1-DM-1 
49 8340 EB 132-2-S-4-1-DM-1 
50 8055 SC- 1 (S4) 27-2-S-3-1-D!,!-1 
smut sev.('L) ,y{ RwtT/ 
..- 
DTF ~ear@ Range iac. (0 score 
Contd, . . . 
Entry P lo t  # Smut rev. Dl Die/ p , t ~  
No. K 1979 Pedigree 
- 
DTF 14eany Range inc .  (%] score 
-- -
71 8490 E B  2:7-3-4-S-4-2-Dt,'I-l 66 D 3-i) 3.1 5 
72 8236 EBS 46-1-2-S-2-2-Drl-1 62 0 0-0 0.3 5 
73 8269 EB 66-1-S-4-2-DM-1 64 0 0-3 6,: 3 
74 8335 EBS 119-2-1-S-3-1-Dl!-1* 62 0 0-0 i?,2 5 
75 13412 EB 170-1-1-S-3-2-D11-1 63 0 0-0 3.3 4 
76 8336 EBS 119-2-1-S-3-2-DEI-1 64 0 0-0 0.0 5 
77 8083 ND 2202-79-1-S-4-1-Dl[-1 64 0 0-0 0.0 3 
78 8431 EB 175-1-1-S-1-5-Dtl-1 67 0 0-0 0,O S 
79 8147 LC FS 226-S-2-1-DM-1 64 0 0-0 1.4 5 
80 8403 EB 148-1-S-5-2-DM-1 68 0 0-0 0.0 5 
9 1  8113 WC FS 811-S-5-1-DEI-1 
92 8233 EBS 32-3-S-1-1-DM-l* 
93 8401 EB 148-1-S-3-4-DM-1 
94 8481 EB 237-2-S-2-2-DFI-1 
95 8259 EB 62-2-4-S-1-1-DM-1 
101 8123 E FS 142-S-3-2-DEI-1 69 0 0-0 5 . 8  S 
102 8353 EB 137-1-1-S-6-2-DM-l* 65 0 0-0 0.0 S 
103 8491 EB 239-1-1-S-1-1-DM-1 67 0 0-0 4.7 5 
104 8338 EBS 119-2-1-S-4-2-Dl!-l* 69 0 0-0 9.0 3 
105 8167 ICI 7516-S-1-1-DM-1 69 < l  0-1 15.9 5 
Contd.. . . . 
Entry Plot # - Smut Ssv. 0) - R m t ~  
No, K 1979 Pedigree DTF Mean9 Range inc . (%) score 
--.-_I -
--- 
106 8453 EBS 218-1-S-3-1-DM-1* 5C <1 0-1 0.7 5 
107 8862 SC-2(!1!)2-12-5-2-2-Dli-l 51! (1 0-1 0.: 5 
108 8324 E B  117-4-3-S-1-1-DM-l* 66 (1 0-1 3.0 4 
109 8462 E D  213-3-2-S-ti-1-DM-l* 55 <1 1 0.9 5 
110 8498 3/1 EkC 68-S-1-1-DL!-1 56 (1 0-1 3.5 5 
131 8124 WC FS 143-S-1-1-DM-1 62 (1 0-1 9.0 5 
132 8375 EB 137-2-S-6-4-DM-1 71 (1 0-1 1.4 5 
133 8518 E-41-S-1-ill{-1 69 C1 0-1 3.2 5 
134 8158 SSC FS 252-S-3-1-DM-1 67 (1 0-2 23.4 4 
135 8510 SAR 104-S-1-DM-1 51 (1 0-1 4.3 5 
136 8446 EB 209-1-6-S-5-3-DM-1" 64 ( 1  0-2 5,l 5 
137 8411 ED 170-1-1-S-3-1-DI.1-1 6C (1 0-2 0.3 5 
138 8230 €3 24-1-S-2-1-DM-1 62 '1 0-2 1,4 5 
139 3373 ,," ---" . - -.. - 50 (1 0-2 1.8 5 
140 8361 EB 137-1-2-S-l-l-D4-1 63 (1 0-1 0.0 5 
Contd.. . . a 
Entry Plot  # 
No. K 1979 
E3 170-1-1-S-2-1-Dlki-1 
ED 137-2-S-2-2-DM-1* 
WC FS 142-S-3-1-DM-1 
EBS 46-1-2-S-3-1-DI4-1 
SSC FS 92-S-1-1-Dhl* 
ICI 75 16-S-1-2-DM-1 
MC FC 171-S-1-2-Dtl-1 








NEP 588-5690-S-9-2 -DM-1 
EB 112-1-S-3-1-DM-l* 
V/C FS 346-S-2-1-DM-1 
EB 237-1-S-2-1-DI-1" 
EB 137-1-1-S-2-1-DM-l* 
WC FS 151-S-2-1-DM-1 
EB 117-4-3-S-3-1-W1-l* 
ND 2282-79-1-S-8-2-DM-1 
LC FS 119-S-2-1-DM-1 
ICI 7516-S-2-1-MI-1 
Snut rev. (%) 
TI: r'eany R a p e  inc. (%) score 
-- -- 
Entry Plot  # Smut sev. (%) Rmt5 
No, K 1979 P&ree 
- 
DTF ; icany Range inc.  (8) score 
-.-- --. 
176 8069 ExBouchi 700638-1-3-S-2-1-DM-1 63 1 0-3 6.7 5 
177 8348 E2 137-1-1-S-1-2-DEI-1 75 1 3-2 0.7 5 
1'78 8155 SSC E 252-S-2-1-DM-1 52 1 0-5 5.3 5 
179 8026 700180-S-1-1-DPl-1 6 3  1 0-3 2.2 5 
180 8033 700479-5-5- 1-DII-1 62 1 0-2 0.0 5 
191 8159 FS 34-S-1-1-DM-1 64 1 0-5 3.3 4 
192 8030 703479-S-3-2-DM-1 54 1 9-2 0,9 5 
193 8396 ED 146-1-S-2-2-DM-1 69 1 0-5 0.0 5 
194 8076 ND 2282-79-1-S-1-1-DtI-1* 6 2  1 0-3 3,9 4 
195 8434 EBS 192-1-2-S-2-1-DM-1 71  1 0-5 3.3 5 
201 8048 SC-I(S4)6-1-S-2-l-D11-1 54 1 0-3 0.9 5 
202 8457 EBS 218-1-S-5-3-DM-1 56 1 0-5 3.3 5 
203 8495 314 Souna 1 7 5 s  e l - 1 - D M - 1  62 1 0-2 0.0 5 
204 8523 E-131-S-1-DM-1 69 1 0-5 0.9 5 
205 8291 EBS 87-2-2-S-1-2-DM-1 63 1 0-5 2.1 5 
206 8009 J 797-1-S-4-2-DM-1 62 1 0-7 7.3 5 
207 8288 EB 80-1-2S~-2-DM-l" 59 1 0-2 0.0 5 
208 8499 314 ExB 68-S-4-1-DM-l* 62 1 0-5 5.8 5 
209 8065 SC-2(M)2-12-S-4-2-DM-1 69 1 0-3 0.0 5 
210 8163 GAI! 75 Bulk-S-1-1-DE1-1 56 1 0-5 0.3 5 
Contd,. ,,. 
Entry Plot # 
No. K 1979 
Smut l e v  - (%I RltS 





















Contd.. . . 
Entry Plot # Snut sev,(%) R U ~ Y  
No. K 1979 Pedkrec --- DTF ~ o a n g  Range inc. [%) score 
P 
246 8197 LC FL 133-S-1-1-DII-l* 62 1 9-5 6,') 5 
247 8486 ED 237-2-S-5-2-Dii-l* 54 1 0-13 2.9 5 
248 8313 EB l.lG-l-l-S-4-2-D!4-! 64 1 0-5 9 , J  5 
2119 8339 E'?S 123-2-S-1-1-DM-]. 6 0  1 0-6 C.0 5 
250 8249 Eli 59-1-3-S-1-1-Dl!-1 52 1 1-11 7.7 5 
261 8525 E-137-S-l-Db!-l 70 2 0-10 0.3 5 
262 8304 ED 115-1-3-S-4-1-DM-1 64 2 0-5 0.0 5 
263 8066 SC-2 (!4)2-12-S-4-1-DM-1 67 2 3-15 3,O 5 
264 8502 LC-C x '75-S-1-1-DM-1 69 2 - 1  3.0 2 
265 8280 EBS 74-5-2-S-4-2-DM-l* 54 2 0-l"i.9 5 
266 8213 NEP 588-5690-S-8-1-DM-1 69 2 0-10 3.3 3 
267 8262 ED 62-2-4-S-5-1-DM-l* 69 2 0-13 3.0 2 
268 8472 EB 229-4-1-S-7-2-DM-1 62 2 0-10 8.5 5 
269 8049 SC-l(S4)6-l-S-2-2-DM-1 54 2 0-6 3 , O  5 
270 8005 J 703-l-S-1-2-D!,4-1* 64 2 0-12 1,7 5 
271 8484 E3 237-2-S-4-2-DM-1 68 2 0-15 0.0 5 
272 8316 ED 117-2-1-S-1-2-DM-1 64 2 0-5 C , 3  5 
273 8022 J 2226-9-4-2-DM-1 67 2 0-15 0.0 5 
274 8514 E-10-S-2-Dl,!-1 70 2 0-10 0,O 5 
275 8154 SSC FS 137-S-1-2-DM-1 64 2 0-5 0.3 5 
Contd., , , 
Ent ry  Plot d Srut sev. (%) 
~ u s t y  
No. K 1979 Pedieroc DTF iteanv Range inc. (%) score 
281 8091 ND 2202-79-1-S-7-2-Df.1-1 62 2 0-7 0.3 5 
282 0121 idC PS 142-S-2-2-Dl!-1 62 2 0-15 0.0 5 
283 8267 EB 66-1-S-3-2-Did-l* 67 2 0-15 0.3 2 
284 8395 BE 148-1-S-2-1-DM-l* 6;; 2 0-13 J.0 5 
285 8332 ECS 119-2-1-S-1-2-Dll-1 63 2 0-20 C.3 4 
286 8254 EBS 59-3-1-S-1-2-DW-1 64 2 9-20 0.3 5 
287 8115 WC FS 109-S-1-1-DH-1 63 2 0-10 0.3 5 
288 8413 ED 173-1-2-S-1-1-DM-1 67 2 0-20 0.8 3 
289 8132 WC FS 174-S-1-1-DM-1 61 2 6 0.3 5 
290 8086 ND 2282-71)-1-S-5-3-DM-1 61 2 0-10 0.0 5 
296 8250 ED 59-1-3-S-2-1-DM-1 61 2 0-10 0.0 5 
297 8531 SDN 503-S-1-DM-1 58 2 0-8 0.C 5 
298 8355 ED 137-1-2-S-1-1-DM-l* 64 2 0-10 0.0 5 
299 8229 EB 13-3-4-S-2-1-DM-l* 54 2 0-2'7 0.0 5 
300 8351 El3 137-1-1-S-4-1-DM-1 62 2 0-11 2.9 5 
306 8028 700479-S-2-2-DM- 1 63 2 3-10 0.3 5 
307 8306 ED 116-1-1-S-2-1-DM-l* 61 2 0-10 1.4 5 
308 8104 UBI 7571-S-2-2-DM-1 54 2 0-lc) 3.0 5 
309 8043 NEP ACC 10-588-5691-S-1-1-DM-1 63 2 0-13 3.3 5 
310 8271 EB 68-2-S-1-2-DM-I* 64 2 0-20 0,0 5 
311 8494 EB 239-1-1-S-2-3-DM-1 60 2 3-20 0.0 5 
312 8313 EB 116-1-1-S-6-1-DM-1 59 2 0-19 C.3 5 
313 8119 WC FS 142-S-1-1-DM-1' 64 2 0-15 2.9 5 
314 8330 ED 117-I-3-S-1-1-DM-l* 57 2 0-23 0.3 4 
315 8529 SDN 347-1-S-1-DM-1 70 2 0-10 12,2,* 4 
Contd.. . . . 
Entry Plot # 
No, K 1979 Pedigree DT % 
316 8195 WC FS 346-S-7-1-DM-1 6 2 
317 8257 EBS 59-3-1-S-3-1-DM-1 60 
318 0013 J 1999-S-3-1-DM-1 6 2 
319 8385 ED 146-1-1-S-1-1-DM-1 69 
32C 8056 SC-l(S4) 27-2-S-3-2-DM-1 6 2 
326 8471 ED 229-4-1-S-7-1-DM-1 64 
327 8533 SDN 617-S-2-DM-1 6 1 
3211 8220 EB 7-2-3-S-2-DM-l* 64 
329 8035 700583-S-1-1-DM-1 5 4 
330 8063 SC-2 (Ei1)2-12-S-3-1-DM-1 5 6 
336 8295 ED 106-2-2-S-2-1-DM-l* 59 
337 8133 WCFS170-S-1-1-M-1 6 1 
338 8015 J 2010-2-S-1-2-DM-1 69 
339 8367 ED 137-2-S-4-2-DM-1 63 
340 8331 EBS 119-2-1-S-1-1-D!d-l* 5 7 
Smut lev. ('l) , Rlty 
i l cany  Range inc. (%) score 
-- 
Contd., . . 
Entry Plot # Smut sev. (%l , 
No. K 1979 Pedigrcs DTF i!eang Range inc .  ('i) score 
356 8007 J 703-1-S-2-2-DM- l* 63 4 0-17 0.1 5 
357 8500 3/, iixI3 219-S-1-1-DM-1 63 4 3-20 3.3 5 
358 8278 ECS 74-5-2-S-1-2-DM-1 53 d 0-15 3,l 5 
359 8102 UDI 7113-2-S-4-1-DM-1 49 4 - 1  7.2 5 
360 8209 NEP 536-5690-S-3-1-DM-1 67 $ 0-25 4.2 5 
366 13308 ED 116-1-14-3-2 -DM- l* 53 4 0-25 O.? 5 
367 8503 LC-C x '75-S-1-2-DM-1 64 4 0-15 0.0 5 
368 8204 700713 x SC-2 (h!) -3-7-4-2-S-3-2-Dig!-1 54 4 0-20 20,s 5 
369 8521 E-63-S-1-DM-1 66 4 0-15 3,O 5 
370 0293 ED 112-1-S-2-1-DM-1 64 4 9-20 9 .  5 
376 8302 ED 147-1-3-S-2-3-DM-1 63 4 0-25 0.0 5 
377 8299 E3 112-1-S-2-2-DFI-l* 64 4 9-40 0.1 5 
378 8067 SC-2 @1)21-10-S-1-1-DM-1 66 4 0-20 0,1  5 
379 8044 NEP ACC 10-588-5691-S-3-1-DM-I 70 4 0-33 0.3 4 
300 8222 ED 17-1-S-1-2-DM-1 64 4 0-20 56.7 4 
381 8085 ND 2282-79-1-S-5-2-DM-1 54 .! 0-20 0.13 5 
382 3293 ED 106-2-2-S-1-1-DbI-1 52 4 0-25 0.0 5 
383 8210 NEP 508-5690-S-3-2-Dt1-1 62 5 0-15 1.2 S 
384 8090 ND 22C2-79-1-S-7-1-DM-1" 62 5 0-23 3.0 5 
385 8029 700479-S-3-1-DM-I* 54 5 0-30 0.0 5 
Contd. a , .  
Entry Plot U 
No. K 1979 Pedigrea 
386 8264 EB 66-1-S-1-1-DM-l* 
307 8247 EB 59-1-1-S-1-1-DM-1 
380 3408 ED 17C-l-l-S-1-2-DF?-l 
389 0144 LC FS 6C-S-3-1-DE1-1 
390 8196 1VC FS 3%-S-8-2-Dll-l* 
406 8333 EBS 119-2-1-S-2-1-DM-1" 
407 8345 EU 132-2-S-6-2-DM-1 
408 8136 WC FS 346-S-1-1-DM-1 
409 8246 ED 58-3-S-2-2-DM-l* 
410 8410 ED 170-1-1-S-2-2-DM-1 
411 8515 E-17-S-1-DM-1 
412 8279 EUS 74-5-2-S-5-t-1-DII-1" 
413 11073 ExDouchi 700638-1-3-S-7-2-DM-1 
414 8071 ExUouchi 700630-1-3-S-3-2-DM-1 
415 0460 ED 229-4-1-S-5-1-DM-1 
Ul'i-' I\W L 
Maany Range inc.(%) SCOT 
Contd., , . 
Entry Plot I/ 
No, K 1979 Pcdipoc  WF 
426 0215 NEP 583-5690-S-9-1-Dkl-1 6 2 
427 8017 JP22.S-1-DM-1 6 8 
428 3175 Serere 2A-4-S-3-2-DM-1 62 
429 8072 ExDouchi 700638-1-3-S-7-1-DM-1 5.1 
430 8184 WC FS 3D9-S-2-3-DN-l* 5 C 
431 8208 N E P  588-5690-S-2-1-Dll-1 62 
432 8205 700713xSC-2 @l)3-7-4-2-S-4-1-DM-1 59 
433 8465 EB 229-2-S-2-2-DM-1 56 
434 3008 J 797-1-S-4-1-DM-l* 63 
435 8111 WC FS 88-S-4-1-DM-1 6 3 
436 8346 EB 132-2-S-7-1-DM-l* 59 
437 0200 700713~SC-2(M)3-7-4-2-S-l-l-DM-l* 62 
438 8437 ED 209-1-6-S-2-1-Db!-1 66 
439 8103 U D I  7517-S-2-1-DM-1 60 
440 0393 ED 143-1-S-1-1-Dt1-1 66 
441 0253 EBS 59-3-1-S-1-1-DM-l* 6 2 
442 8242 E D  54-1-1-S-5-1-1-DM-1 6 4 
443 8108 WC FS 82-S-3-1-DM-1 5 4 
444 8391 ED 147-1-3-S-2-2-DM-1 5 4 
445 8032 700479-S-4-2-DM-1 5 4 
Smut rev. (%) M& 
~eany Range inc. (%) scorn 
Entry Plot # 
No. X 1979 Pcdigree 
- -- DTF 
WC FS 346-S-31-1-DF1-1 5 6 
EB 137-2-S-5-1-DM-1 6 7 
EBS 146-1-1-S-2-1-DM-1 60 
NEP 508-5690-S-3-2-DEI-1 70 
ED 137-2-S-3-1-Did-1 63 
ED 209-1-6-S-3-1-DM-1 60 
ED 116-1-1-S-5-1-DM-1 59 
700713xSC-2 @1)3-7-4-2-S-2-1-DM-I* 56 
ED 137-1-2-S-5-1-DM-1 6 3 
EDS 210-1-S-5-1-~]~li-~ 5 4 
EDS 167-2-S-1-1-DM-1 6 4 
E9 117-4-3-S-1-2-DM-1 5 7 
EB 54-1-1-S-4-1-DM-1 72 
ED 137-2-S-4-1-DM-1 5 6 
3/4 ExC 45-S-1-1-DM-1 56 
WC FS 346-S-4-1-DM-1 6 2 
ED 147-1-3-S-1-1-DM-1 5 4 
NEP 588-5690-S-7-1-DII-1 64 
EDS 70-1-S-4-2-DM-1 62 
ED 239-1-1-S-2-2-DM-1 56 
Smut sev. (%) ,& R U s t ~  
a n  Range . - inc,  . . - (%) - - score - - - - 
Contd.. , . 
Entry PI?? fl Smut sev. (%I Di,,,ty 
No. K i 9 i 3  Pcdigrce DTF ~ e a n y  Range inc.(%) scorn 
496 8105 IYC FS 42-S-1-1-DM-l* 9; 17 0-60 14.5 5 
497 8305 E!3 116-1-I-S-1-1-DM-1 6 2 17 0-70 3.3 5 
490 0319 ED 117-2-1-S-3-1-DM-1 58 17 9-30 7.1 5 
493 8378 ED 137-2-S-7-3-DM-1 62 18 9-50 3.0 5 
500 0228 ED 12-3-4-S-1-2-DI\4-1 51 19 9-85 lac 5 
506 8337 EDS 119-2-1-S-4-1-DM-1 64 20 0-50 0.3 5 
507 8390 ED 143-1-S-3-1-DM-1 67 27 0-75 0.0 5 
503 8429 CG 175-1-1-S-1-3-DM-1 64 21 0-53 '2.3 4 
509 346G ED 210-3-2-S-3-1-DM-1 62 22 0-75 1.6 5 
510 824; ED 59-1-1-S-2-1-DM-1 51 22 5-85 0.0 5 
516 8509 SAR 99-S-1-DM-1 54 23 1-89 22.3 5 
517 8452 EDS 218-1-S-2-2-DM-1 62 24 0-100 3.0 5 
S13 3064 SC-2 (M) 2-12-S-3-2-DM- 1 S(j 26 13-50 0.0 S 
519 0322 Eil 117-2-1-S-5-1-DM-1 60 28 0-70 0.0 S 
520 8277 EBS 74-5-2-S-1-1-DM-1 54 38 0-107 2.7 S 
52 1 8199 70-1x730430-11-S-1-1-DM-1 62 45 10-09 3.2 5 
522 3436 ED 196-2-2-S-1-2 -DM-1 57 SO 0-100 3.3 5 
523 8256 EBS 59-3-1-S-2-2-DM-1 57 51 0-100 4.5 5 
524 8302 ED 142-1-1-S-2-2-DM-1 54 54 5-100 9.0 5 
525 3252 ED 59-2-2-S-3-1-DL!-1 58 74 3-100 1.5 3 
DJ-104 Check 41 53 10-SO 40.0 4 
ICH- 105 Check 43 32 10-80 2.0 3 
- 
a~ Mean of 10 inoculated-bagged heads 
Screened during the 1978-79 post rainy season in the downy mildew nursery at 
ICRISAT Center. 
CJ Based on 1-5 scale, scored during the 1973-79 post rainy season at ICRISAT 
Center . 
* Smut free heads selected for further testing. 
Appendix XXX 
Smut reactions and days t o  75 percent flowerin: (DTF) of 211 entry Advancod 
smut screening-C r l7urin~ the 1379 rainy season ai; :-lissar. 
Entry Plot iiTF Smuta;everity (%) 
K 79 Pcdipree No. Flea- Ranpc 
11 10011 J 2222-S-1-3* 6 3 0 0- 0 
12 10106 NEP 588-5690-S-8-4* GO 0 0- 0 
13 10203 i4ipcria.n composite (C1)-S-1 68 0 0-0 
14 10141 E2 116-1-1-S-6-3 66 0 0-0 
15 10142 E7 116-1-1-S-6-4 64 0 0-0 
16 10143 EL: 117-2- 1-S-2-3* 
17 10083 ICI 7516-S-2-4 
18 10081 ICI 7516-S-2-5* 
19 10082 ICI 7516-S-2-6* 
2 0 10147 ED 132-2-S-4-3 
2 1 10148 El? 132-2-S-4-4* 
22 10149 ED 132-2-S-5-3 
2 3 10165 SAR 466-S-2 
24 10055 ND 2282-79-1-S-10-7* 
25 10110 EL 17-1-S-1-3* 
3 1 10158 ED 137-1-2-S-4-5 69 0 0- 0 
32 10100 700713 x SC-2 (!I) 3-7-4- 2-S-4-3 67 0 0-0 
33 10111 ED 18-3-1-S-1-2 64 0 0- 3 
34 10192 SDN 347-1-S-2 6 8 0 0-0 





Smut severity [%) 
a l i e a d  Rangu 
Pedigree DTF 
700713 x SC-2(t!)3-7-4-2-S-3-3* 
ND 2282-79- 1-S-3-4* 




Senegal 242-1-5- 1 
NEP 588-5690-S- 8-S* 
E-23-5-2 
ICI 7516-S-2-7* 
730544 x 700760-2-S-3-3* 




GAM 75 k l k - S - 1 - 3 "  
E.? 7-2-3-S-4* 
EU 58- 3-S- 1- 3 
45- 332-S- 3 
ND 2282-79-1-S- 13-3 
Entry Plot  
No. K 79 Pedigree 
700479-5- 3-4 




E3S 68-2-S- 1-3 
WC FS 346-S-5-3 
Ex ilouchi 700638- 1- 3-S- 3- 3 
SSC FS 252-S-2-3 
SC-2 (M) 2- 12-S- 2- 3* 
ED 137-1-2-S-3-4 






No. Pediprce DTF 
- 





EC SO- 1- 1-S- 3-3 
m m m - c r m  
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r w  G v r  
I m w v r r  
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CnOr;\l cn 
I I w - 1  
NCAOI  N 
I m 4 - l  
Entry Plot Smut scvcrity(%) 
No. 1( 73 Pcdigrec a/ 
DTF Moan- Ranpu 
Others 
!JD 2202-73-1-S-$4 
Ex Yiouchi 703538- 1- 3-S- 3-4 
E3 137-1-2-S-3-3 
SDN 533-S-3 
WC FS 346-S-2-3* 
P-10 from S c n e ~ n l  
P- 13 I : 
P-18 
DJ 104. (chcck) 
ICH 135 (chcck) 
Z' Nean of 10 inoculated-bagged heads 
* Smut f r ee  heeds selt.cted f o r  fur ther  testin: 
Appendix X X X I  
Smut reac t ions  and days t o  75 percent flowering (DTF) of 32 P2 progenies 
(LOW x Low Susc.) du+ing t h e  1979 rainy season at 9 issar .  
Entry 
No. Pedigree 
SDS FS 135 ;c SSC FS 252 
IP 2253 x 1'1C FS 139 
SDS FS 40 x E B  137-1-1 
E B  137-1-1 x YC FS 139 
SDS PS 135 ;( C B  80-1-2 
WC FS 139 x E B  80-1-2 
EB 209-1-6 x SDS FS 135-1 
SDS FO 40 x EB 117-2-1 
EBS 137-2 x ?IC FS 139-1 
EB 117-2-1 x SDS FS 135-2 
SSC FS 252 x SDS FS 135-1 
EBS 137-2 x CDS FS 135-2 
(EBS 137-2 x !?C FS 139)-3 
E B  117-2-1 x SDS FS 135-1 
(EBS 137-2 x VJC FS 139) -2 
EB 137-1-1 x SDS FS 135 
E B  117-2-1 x WC FS 139 
EB 117-2-1 x SDS FS 40-2 
SDS FS 135 x E B  117-2-1 
IP 2253 x SDS FS 40 
WC FS 339 x SSC FS 252 
SDS FS 40 x J 1623 x WC 6-3-1 
E B  117-2-1 x SDS FS 40-1 
EBS 137-2 x SDS FS 135-1 
SSC FS 252 x WC FS 139-2 
E B  80-1-2 x !VC FS 139 
EBS 137-2 x SDS FS 40-2 
EB 137-1-1 x SDS FS 40 
SSC FS 252 x SDS FS 40 
SDS PS 40 x J 1623 x :7C 6-3-2 
SDS FS 40 x SSC FS 252 
EB 80-1-2 x SDS FS 40 
BJ-104 (Check) 
ICH- 105 (Check) 
9 Mean of 20 inoculated-bagged heads fropi 32 




DTF ~ . i e a n g  
- R a n g e  
F2 pop. 77 smut free heads 
Appei:di;: XXX I I 
Smut react ions  and days t o  75 percent ;.!151v>21g (3T?) O F  15 3; ,L:~.;~i;:cicns (low 
x low s!lsceptihle) during the 1979 ra iny sGason a t  Hissar 
Ent ry  
[lo. 
(,I 1623 x !IC 6-3) x EBS 137-2 
i. 3 117-2-1 x E3 SO-1-2 
ZllS 137-2 x EG 137-1-1 
( J  1623 x !IC 6-3) x SSC FS 252 
EB 237-3-1 x SSC FS 252 
( J  1623 x WC 6-3) x PB 137-1-1 
EB 137-1-1 x (J 1623 x WC 6-3) 
EU 137-1-1 x SSC FS 252 
EL 137-1-1 x ED 132-2 
IP 2253 x ED 237-3-1 
EL 237-3- 1 x (J 1623 x 1fC 6-3) 
SSC FS 252 x E3 132-2* 
( J  1623 x 'YC 6-3) X EUO9-  1-6 
EO 80-1-2 x (J 1623 x WC 6-3) 
F 1  80-1-2 x SSC FS 252 
ED 209-1-6 x ED 237-3-1 
CBS 337-2 x E3 209-1-6 
EDS 137-2 x (J 1623 x !fC 6-3) 
E3S 137-2 x SSC FS 252 
SSC FS 252 x ( J  1623 x i!C 6-3) 
EJ 237-3-1 x E; 80-1-2 
IP 2253 x ( J  1623 x 11C 6-3) 
EO 117-2-1 x SSC FS 252 
SSC FG 252 x EZ 117 - 2-1 
ER 137-1-1 x E3 237-3-1 
E!3 209-1-6 x E? 137-1-1 
SSC FS 252 x El? 80-1-2 
( J  1623 x "IC 6-3) x EU 80-1-2 
E3 117-2-1 x (J 1623 x TIC 6-3) 
ED 117-2-1 x IP  2253 
Infect ion % 
i'7F 'fca1-151 Pimge Entry No. Pedigree 
- --- 
El; 137-2 x SSC FC 252 
E': 209-1-6 x EL, 83- 1-2 
E:! 209-1-6 x E3 117-2-1 
ED 209-1-6 x (3 1623 x !/C 6-3) 
E 9  80-1-2 x E2 132-2 
Ei! 137-1-1 x Ei! 209-1-6 
EC 209-1-6 x SSC FS 252 
ECS 137-2 x En 80-1-2 
E n  132-2 x (J 1623 x W C  6-3) 
EL: 80-1-2 x El: 137-1- 1 
SSC FS 252 x El: 209-1-6 
IP 2253 x ED 137-1-1 
EC 137-1-1 x EE 117-2-1 
El\ 117-2-1 x E!b 237-3-1 
SSC FS 252 x IP 2253 
IP 2253 x SSC FS 252 
SSC FS 252 x E:: 137-1-1 
EL 132-2 x E2 209-1-6 
EL 132-2 x EL 137-1-1 
E8 137-1-1 x IP 2253 
ED 237-3-1 x E?) 137-1-1 
IP 2253 x E3 80-1-2 
El3 80-1-2 x EC 209-1-6 
E3 237-3-1 x E3S 137-2 
SSC FS 252 x E!; 237-3- 1 
Entry Pediercc 
1Jo . 
E;: 237-3-1 x IP 2253 
E3 209-1-6 X E3 132-2 
ED 132-2 x E3 80-1-2 
E?, 237-3-1 x El.; 117-2-1 
IP 2253 x E": 117-2-1 
C? 137-2 x ETi 117-2-1 
IP 2253 x EQS 137-2 
En 132-2 x E!?S 137-2 
En 237-3-1 x En 209-1-6 





DIF iie&/ Rani:< 
mean of 20 inoculated-bapgcd hoads 
Appen clix ;i;:XI I S 
Smut react ions and days t o  75 pcrcent f l o w c r i n ~  (DTF) of 50 F2 l ines  (Low x 




DTF 15c'm- Ranpo 
26 EXR-132-2 S-75xJ-25-1 x 51623-21(P-1) 57 -1 0-25 
27 70-1x700544-5-6 x Ex1.3-132-2 S-75 S9 5 0-35 
28 ExD-237-3-1 S-76 x 5-25-1 x 700515-6-2-3-2 5 4 5 0-63 
29 Ex?- 237- 3- 1 S- 7GxSouna D xExL- 2 (SD 9 14- 2-11 5 8 5 0- 25 
30 Ex5 132-2 S-75 xJ104 x 760490-4-3-3 5 4 5 0- 25 
- 
Entry Smut SL'V. ($1 - 
No. Pedipree DTF - flea& nangc 
a/ Mean of 20 inoculated-bagged heads 
